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INTRODUCTION

Publicly-owned treament works (POTWSs) face a chllenging task. They must take
polluted discharges from a variety of cusomers and treat it to a level that will not harm human
heath or the ewvironmert. They are regulated oth at the state ard federal level, ard directy
regulate discharging industies. POTW managers do not aWways have accusete or timely
information on the ecaomic performance d the treatment system Pretreaiment managers, often
somewhat isolated n their own secton of the FOTW, may have evenless nformation on which to
base ccsions.

This guidarce manual aims to show POTW managers how effecive hudgeing ard cost
accaurting systens canhelp them do a lLetter job runmning their plarts with limited resources.
Although POTWs are commonly dividedinto different operating depatments, acivities of one
group dten have sulstantial impacts an others. For exanple, effective pretreaiment plays a vital
role in preverting plart upses, thereby keepng plart operating costs low. Because desibns in
one pat of the POTW affect other depatments, we have chosento aralyze budgetng ard cost
accaurting systens olisticaly rather thanwithin pretreament alone.

The impetus or this project cane aut of the Canmon Sense Initiative for the Metal
Finishing Sector. A number of indudry participants in the initiative noted that POTW
pretreatment programs had anextremely large mpacton their bushess, but that the eficacywith
which POTWs wek operated \eried caoxsiderally across gegraphic regions. During the first pait
of 1996, the Agercy visited fourteen POTWSs in three sates to idertify what factors made
pretreaiment programs succesful, ard what barriers preveried strugging programs from
improving. Nealy ewery program, including those widely recaynized as &ving top-tier
pretreaiment, had important weakresses in their cost accaunting ard budgetng systens that
impeded their ability to make optimal decisons. Our goa in preparing this report is to
denonstrate how poor cost accainting ard budgetng systens canlead b sub-optimal outcomes
to educae POTW staff about common problem areas 6 evaluat in their own programs, ard to
provide gudarce an how to implement improved cost accaunting ard budgetng systens.

The report contains five chapters. Chapter one explains cost accaurting ard budgetng in
more ddail, including what it is, how it works, and why it is important. Chapter two provides
background information on important tools that program managers can use in their utilit ies to help
them prioritize heir acivities. Chapter three dscusses aomon issuesasseiated with POTW
cost accaunting ard budgetng. Chapter four examines two plarts in detil, illustrating the
multiple issues that arise at real facilities. Chapter five contains the summay.



1. OVERVIEW OF BUDGETING AND COST ACCOUNTING
FOR WASTEWATER TREATMENT

Much of the historic enphass at Publicly-Owned Treaiment Works (POTWS) has
beenon the emineeing: building new capadiyy, preverting plart upses, ard ersuring that
treaed effluerts and biosolids neet pemit requirements. Less atention has keenpad to
budgetng ard cost accaunting, which involve the financia sde d wagewatr treament:
what are the utility’s available resources (budgetng) ard how do caosts vary with different
actvities (cost accaurting). The ergineeiing ard the financia aspect o the ererprise
are, not surprisingly, closely linked. Different engineering approaches will have very
different impact an the ccst of runmning the phart.

Budgetng ard ccst accaunting thenselves should ako be closely linked. Budges
report the alocaion of POTW resourcesto paticular experses A budget document
serves as a written expresson of managenent’s resaurce alocaion decsions aml as a
benchmark aganst which on-going operations canbe measued. Cost accainting is the
proces by which thee e)persesare alocated © paticular acivities. Whereasa hudget
line item might simply be “pretreaiment inspecor sabries; cost accainting defines
activities of the FOTW more broadly. Under the pretreaiment acivity, pretreaiment
sakbries wauld be included abng with a tost of other costs that are sometimes overooked,
such as computer programming provided by the town's information systems department
or laboratory tests required for paticular indudrial users. By reworking exsting budget
catgaies to better reflect the cae acivities the enerprise povides éven if they cut
across existing budgetaccaunts or depatments), insights from cost accaunting canbe
integrated nto the kudgetplaming proces.

Neither budgetng nor cost accainting tend to rank anong most peqle’s favorite
actvities. Budgettimein ary orgarizaion canbe hectic ard dressful, with gaff having to
judify every dallar of their budget reques before their managers, sometimes a year or
more alead ¢ time. Cost accainting may be less vsible within the uflity. When it is
ercountered, it may be viewed somewhat peforatively, usng terms suchas ‘bean
counting.” Steppng back fom their implementation, both budgetng ard cost accainting
are ciiticaly important to the efective gperation of the treaiment plart. They are simply
tools that help managers and their saff decide how to prioritize limited funds across the
many competing options for those funds. When implemented ceaively, these sgtens
provide mportant ard timely information to decsion-makers. For exanple:

. What are our short- and longterm financial congaints on

activities? These caostraints reed b be recagnized rot only at the
utility-level, but at the program-level as well.
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Including all inputs what is the annualied cos of our services
and how do we expect thisto change ovetime? To reman a
healthy enterprise, the POTW needs to understand its totd cost of
treating wastewater. Evaluaing how the costs will change over
time eraldes the gaff to plan for required upgadesover a bnger
horizon, awiding suddenspikesin the rates or large revenue hort-
falls.

Are thee differencesin our cog of service acoss regions of the
utility didrict, or acoss different cusomes? Unless manage's
understand how their costs d sewice \ary based m the locaton or
characteristics of a discharger they will not be able to prioritize
what areas desee their focus frst. It is important for managers to
sepaate the ecomomic from the pditical here. For exanple, the
economic cost of handling the same type of discharge in different
pats of a complex, multi-plant treatment system may vary widdly.
Nonetheless, managers may dill decide for pdlitical or equity
reasms, to have uniform charges ér cusbmers in different pats o
the sywtem Howewer, they may focus nspecion ard outreach
acivities in the pation of their district where cost impact ae the
highest.

How do curent or propoed actionsby dishargers affect our
cods and peformance? Prioritizing management attention also
requires understanding how cettain types of discharges affect the
treament system amd esimating how paticular charges n
discharge levels or types will affect system operation and costs.

Our focusin this report is on powerful applcatons of cost accainting within the
POTW, ard on ways to charge he gructure o the hudgetard the budgetng rules to

allow greater flexibilit y for program managers to run their programs

Budgeting Systems

Budges serve a \ariety of purmposes within an orgarizaion.' They help the
organzaiton to plan for the future by estmating the resource requirements of different
portions of the enterprise. They help managers communicaie piiorities anl canstraints ©
staff, as well as illustrate what items fall under the control/responsibility of which
depatments. Budges canalo be used © help ewaluat performance, for exanple, by
comparing budgeed ard acual performance. Variarces between budgetd ard actal
performance can also help the organzaion to idertify areas wiere their market or

! Robert Anthony ard Janes ReeceAccounting Rinciples (Irwin: Homewood,

IL, 1989), pp. 603, 604.
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performance is changing. These pumposes can sometimes work in conflict, so it is
important to consider the nost important goals for a paticular POTW when desgning a
new budgeting system.

Our visits to POTW pretreatment programs found an extrenely wide range of
budgetng systens curently in use. Same pretreatment program managers never even saw
their budget Rather, operating asa snall pat of alarger utility district, pretreatment staff
would smply put in budgetrequess urtil an “invisible ine” of sperding was pased ard
their requess were dernied. This line varied yearby-year ard appled not only to
aggegae speming but to individual purchasesas wel. The larger the individual
purchase, the nore likely it wasto be dened. This type d budgetng appioach meet
none of the gaals of effecive kudgetng. Depatment level managers were not educaed
by the information; nor could they be rea®naldy evaluated based on their budgetry
performance since they had little idea alout what their budget was The lack d
information made phming for longer-term charges exrenely difficult.

At the ather erd of the gpectum were POTWs with finance or budgetdepatments
that carefully tracked speding by many different areas. Maragers in theseprograms did
know how much funding they had, ard the kudgetinformation gererally alowed hemto
plan much more effeciively. Nonetheless, eventhe more sophisticated budgetsystens had
room for improvement. Four certral goals of a hudgetsystemshould be to:

. Help programs balance rmepairs againg capital replacenent.
Some POTWSs pay for large investments that will be used for
multiple yeass out of a sngle yeais budget This makes budget
outlays “volatile,” fluctuaing widely from year to year
Alternatively, private corporations (as wel as sone POTWS) use
accual accaunting, where the ccst of multi-year purchases s
spreadover the usetil life o the asset This appoachis used or
tangible assets, such as new digesters, as well as intangible assets
such as a headworks analysis used to set local limits. When capital
costs ae amuaized, managers canmake letter tradeoffs between
the cost of new equpment ard the cast of reparing exsting
equipment.

. Provide program managerss with spending flexbility across
budge accounts and budgeing years. Tradtional budget are
“useor lose” affairs; ary money left at the erd of the year reverts
back from the depatment to the utility or town. Use-or-lose
systems provide little incentive for managers to save money one
year to gpply towards something more useful next year. Similar
dynamics appl when budgetline itens are adlered to rigidly. By

? For a detailed description of this problem, see U.S. General Accourting Office,
Budget Issues: Budgeting for Federal Capitddvember 1996.
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focusng menages on the resudts of their erterprise, budget
flexibility can help managers spend available funds much more
efficiently. Managers may bedlowed to use saved funds in the next
fiscalyear, setup catingercy accaunts to fund urexpeced reeds,
or appl funds nore broadly to their needs han canbe reflected n
standard line item budgets.

. Improve long-term planning and expandon. Effectve budges
should dso alow managers to examine trends in spending patterns
and to estimate gpending in the future. Though estimates of future
sperling ar rarely perfect they canidertify large ctargeson the
horizon for which the POTW should begin planning immediately.
For exanple, one Indiara FOTW had been operating urder an
expired NPDES pemit for over five yeas. Staff knew that their
new pemit would require substantial chargesto their operations,
but had never exanmned n detl what those chargeswere likely to
be, how much they would cost, ard whether there weke atternative
ways to achieve compliance that were less expensive.

. Illustrate how changes in spending in one department will
affect resource requirements in other departments. A budget
docunment sdely for pretreaiment might ercourage pretreaiment
managers to cut back a inspecions in order to meet the kudget
targets they ve keengiven. Without anunderstanding of how sucha
cutback mght affectthe influert contanination levels, ard therefore
the cots o operating the FOTW ard dispasing of residuak,
depatment-level efficiency might lead to utilit y-level inefficiencies.
This link between depatmental action and implications across
departments should be reflected in departmental budgets.

Linking Budgeting With Cost Accounting

Like budges, cost accaunting systens are degyned © provide citical information
to decsion makers. Therefore, an important first step n seting up acost accainting
systemisto compile a ist of the types ¢ managenent decsions the aganizaion expecs
to make. Exanplesmight include:whento expard plart capady; what userfees o set
where to dlocate limited inspection budges, ard what actvities will most improve the
qualty of effluert.

For orgarnizatons long accusbmed b fairly rigid lines ketween depatments,
implementing a holistic cost accaunting system may require a bt of work. Rather than
grouping casts by topic (e.g., information systens, legal, laboratory) asmany budges do,
cost accaunting systens slould deineae the core adivities of the aganzaion. The
primary function of a waseéwager treament plart (WWTP) is to protect human heath ard
the environmert by treaing wasewaer to sak stardards @s defned by eachplart’s
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National Pollutant Discharge Elimination System, or NPDES, pemit). To suppat this
primary function, WWTP core activities might include sippl-side functions such as
collecing wasewater from discharge pdnts ard treaing it to meet pemitted discharge
levels. Onthe denand-side, the plart could work to manage nfluert qualty, quarnity, ard
timing throughits pretreatment, conservation, and inflow and infilt ration programs  Each
of these aeas waild, in turn, have sulactvities assoiated with the broader function. For
exanple, cdlecing wasewatr would involve lroader issues b managing the collecton
system including sewerlines, seepageoil ard grease,ard metering. Exhibit 1-1 outlines
these major and sub-functions.

Detailed acivities of the POTW are rot stown in the clart, but are important in
assessg the full cost of a paticular acivity. In fact completing a &sk within any of

Exhibit 1-1
WASTEWA TER TREAT MENT PROCESS OVERVIEW

Expansion
. . Sewer Lines i
Primary Function: Ensurewastewater treded to Mainterance
NPDES stardards Septage Storm Water
— Collection Syste Oil and Gresse
Meteing —— Wet Weatkr/Peals
System Managemernt — Dry Weatter
—— Supply Side ———— TreatmehWork: —_ Mai
(Treat incoming System Expansion Mainterarce
wagewater) — Biosolids
Resduds Managemeth ————— +—— Effl uent
— Discharge—|: Whole Effluent :
Teging Toxicity —— Other (Air, Methanerecovary)
Other

Locd Limits/Effluent Tradng
Pretreatmen Permitting
Site Visits
Inspection _|:
Samging/teding
——Demand Side Consrvation Enforcement Samnlngltesxmg
(Redice giantity of influent,
improvequality of influert) Educaton Review of past reports

Infl ow/Infiltr ation, SSOs thi gation/Other Erforcement Activity

Cross-cutting fundions: Management and Information Systems, Legal, Laboratay, Bill ing, Human Resources,
Management/Administration, Finance faisng debt, budgeting, managing accaints payable ard receivatle).

these aeas caold require the use 6 resaurces fom a \ariety of POTW depatments, for
example, billing or finance. Cost accaunting will help managers track what resources are
required to complete a paticular task, such aspemitting a large indudrial user, anrd how
much those resaurces cat the FOTW. Linking the detils of how much time ard
resourcesare required from al pats o the agarzaton in order to, for exanple, pemit
an indudrial user or expand a lateral collection line, is called proces mapping Creaing
process magps can be time consuming and expensive. Thus gathering this information is
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only cost effective i it helps he FOTW operate nore efficiertly ard effecively. Whereas
cost accaurting arswers the queston “How much does t cost us b do actvity x or to
make pioduct y?' proces mapping canbe used © deermine why cetain products or
processes & epersive, where there ae inefficiercies €.g., dai needs ¢ be manualy
transferred mutiple times), and how the activity might be streamlined to make it more
efficient. The gals o a cast accaunting systemshould be to:

. Inform managels and gaff. This is the primary function of a cost
accaurting appoach The system should give managers ard staff
information on the cost of peforming core activities and help
managers evaluake the tradedfs asseiated wih different
management strategies.

. [llustrate the basc activities of the organization. The process
of shifting from budgetline itens to acivity-based measiresshould
hdp manage's ddine the core fundions of the organization in a
consistent way and communicate these core functions to other staff.

. Link adivities with cods. By linking specific activities with the
resources equired to complete them the FOTW canget a much
cleaer picture d the costs am benefits of paticular sewice
delivery approaches.

. Reduce te magnitude of “overhead” expenditures.  Many
organizatons have a sulstantial peicertage d their operating costs
lumped into a gemral budget caegay caled “overhead” o
“administration.” In redlity, many of the activities alocated to these
accaunts suppat servicesto POTW gaff ard operations. A certral
goa of activity based costing, discussed in more detail in the next
chapter of the report, is to link overhead cats with the actvities
they suppat so that managers can see he total cost of specfic
goods and services provided.

. Illustrate crossdepartmental links in sewice dlivery.
Depatmental lines often group smilar functions in an organization
(legd, personnel, laboratory, ec.) Day-to-day activities, however,
regulady draw an resources fom a \ariety of depatments. Cost
accairting systens reed o reveal theselinks to help managers
make sound decisions for the enterprise as a whole.



Once n place,a cest accaunting systemcan

. Demonstrate cost effective ways to reduae system costs, optimize
resource allocaion, ard prioritize acivities towards acleving a
paticular goa (eg. environmental improvement or cost
reduction).

. [llustrate the ecaomic value d pretreament; evaluate spemling on
pretreatment versus treament at the POTW ard on supply-side
management versus demand-side management.

. Justfy increasesn charges o paticular cusbmers a municipalties
and decreased charges to others.

. Provide the information needed @& negotiate terms for
interjurisdictional agreements, network expansion, or indudrial user
(IU) permits.

. | dentify areas of poor resource utilization within the utility and help

to rationalize system capacity.

. Help managers evaluate alternative mechansms of sewice provision
(e.g., in-sourcing, outsourcing).

Steps Towards Improved Budgeting and Cost Accounting

While the basic tools for improved budgetng ard cost accaurting are casistent
across organizations, the goals of implementing improved systems must be tailored to the
speciic needs ad circumstarces & eachPOTW. Marnegers need b invest adequag time
up-front to ersure that the quesions a rew budgetng ard cast accaunting systemarswers
are the quesbns that are nost important to them ard their orgarizational heath. Some
gereral steps me cantake towards improving these sgtens ae preseted below. These
steps nclude loth strategic, implementation, ard e\aluative componerts.

Strategic Components

. Determine key measures ofsuccess. As stated alove, it is critical
to focus neasuenert on itens that are certral to the arganzaion’'s
mission. These measures can be bath finanda and non-finanaal.
Howewer, even non-financial measues, such as ‘teduce cpper
loadings ly 50 pecert” can be more sakabe if an ecaomic
componert is added. For exanple, “reduchg copper loadings by
50 pecent will improve recreationa fishing in our discharge river,
boosting tourism.”



. Determine key decisions neeced to acheve swcess. What
milestones are necessar in order to acheve goals? Do key
strategic decisions need to be made now to facilit ate reacling these
goals? For exanple, if reducing metals loadings is a certral goal,
improved daa on loadings might be a milestone, with this improved
data integrated nto a ccst accainting system that alocats te
excess cets d these badngs kack D the saurces of problem
metals.

. Devebp a list of core activities of the organization. If budges
are o be acivity based, ard new cost accainting systens are to
allocatie costs onto spediic actvities, work needs ® be done up
front to insure that al managers ddine the core activities of the
POTW in roughly the same way.

. Determine ground rules. The very pumpose of improved cost
accaurting is to idertify areas & inefficiercy within the FOTW.
There ae winners ard losers with thesediscoveries. For exanple,
the importance of pretreatment in reduang total POTW costs may
be highlighted. Alternatively, some departments may appear
inefficiert or redurdart under the rew method of assessert. If
people are afraid they will be demoted or fired based on the results
of the system, they will not paticipate in the implementation phase,
and their knowledge of POTW processes will not be shared. One
possble ground rule to addess hese cocems is a “no layoff”

policy.

Implementation

Strategic issues help to deermine what the improved budgetng ard cost
accaurting system slould accanplish, ard to obtain initiadl buy-in from plart staff.
Implenertation is where these dedaions gettrarslated nto organzational charges:

. Accrual accownting. Annual costs for captal spenling is a \very
important input into a cost accaunting system Orgarizatons that
now pay for multi-year purchases out of their curent budgetneed
to implement tecmiques usedni the plivate secbr to measue
captal sewices, as descibed below in the sedon on captal
budgeting.
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. Cost accownting. Using amualzed capial costs ard other
spending information, the POTW will need to implement an
activity-based cating system (also explained in the rext chapter) to
better allocate costs to the actvities/cusbmer classes Hat drive
those costs.

. Changes to budgéding rules. Where rigid budgetng rules restrict
saving funds from one year to the next or gpplying urused funds
from one line item to arother (where it is more needed)
modificaions are n order. Charging budgetng rules provides
additional flexibility to department managers, but requires utility
managers to be able to evaluae the resuts of depatmental efforts.
Performance benchmerking ney be ussful in this regard, enabling
managers to track rerds over time ard campare peformance with
external organizations.

. Changes in budge presentation. Orce costs are tracked by
activity, it may make snse o presert budgetdat by actvity as
well. This presentation will provide a more ussful picture of where
resources are being used han do cument topicaly-organzed
budgets.

When implementing ary of these bols, managers should consider the costs ard
benefits of dong so. Substantial increases in administrative complexity and costs make
little serse if gans in efficiercy ard urderstanding ae snal. On the aher hand, cae
should be taken to evaluate the costs aml benefits of the trarsition over a relatively long
period. Difficult charmgesmay increase coplexity in the slort term but greaty erhance
POTW operations once they are in place.

Evaluation

Cost accaurting ard budgetng are tools for better decsion making. How wel are
they working? Are decsions improving over time? How are nmanagers usng the
information thesesystens give themto do their jobs better? Periodic evaluation of both
these took and the POTW's operations is important to fluild into the
accaunting/budgetng systemfrom the autset. Performance benchmarking canbe useful in
measuring improvement over time. Annud reviews of improvements, as well as periodic
interviews with gaff at various levels of the organization, is important for garnering the
type of feedback that will enable managers to improve the systems over time.

To facilit ate the implementation process, the next chapter provides a more in-depth
introducion to the aralytical tools needed dr improved cost accairting ard budgetng.
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2. OVERVIEW OF TOOLS

This chapter provides aroverview d a rumber of tools that POTWs canuseto implement
improved budgetng ard cost accairting. Books are witten on each of thes tools; the
information here should be viewed as a genera introdudion. The tools fall into three man
catgaies: deermining the cast of sewice, evaluaing cost impacs of chargesin the operating
ervironmert or sewvice mx offered, ard ewvaluating program efficiercy.

. Determining the costof sewice. The lesic eknmernt in making saund
decsions within the FOTW is having accuate information on how muchit
costs o provide paticular sewvices b paticular cusbmers. Two tools for
this pumpose are dscussed below: capital budgetingard adtivity-based
coding (ABC). Cost data mug be suppated ty solid urderying scientific
data as well, such as that on headworks loadings.

. Evaluating cos impacts of changes Measumg the ccst of sewice Felps
managers see wirch acivities ae nore or less catly. One addiional tool,
resource piicing (adso referred to as shadow pricing) can help the
organzaion idertify paits o exsting operations that have extrenely large
cost impacs aml esimate sawngs assoiated wih operational charges.
Often, these aeas ag lottlerecks n the system a single resource that
impedesefficient useof muchof the rest of the part. Resarce picing, in
conjunction with the cost accainting system can be usedto evaluae
competing options, such as increasng system capady versus tying to
reduce demand for existing capacity.

. Evaluating program efficiency. How well is your program providing
wasewaer treament sewices? Two usetlil tools ae Proces Mapping
ard Benchmaking. Process mgoping helps illustrate the complexity of
seemingly simple functions within the organization and provides useful
insights on how those processes might be smplified. Benchmarking, in
which aspect o operations are canpared b those caducted within other
organzatons, canbe a usetl tool in idertifying arasfor improvement
within the utility.

Capital Budgeting

A fundamertal concept of accainting is the nmetching of costs to the period over which
benefits assaiated wih those ccsts ae receved. Whenthis is not done, managers are unale to
assessheir cost of providing goodsard sewices {ital in orderto decde wlat goods aml sewices
make serse to produce) From this need, costs have beendivided nto operating experses awl
captal experses. Opemting experses egompass cets that gererate benefits in the curent year.
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Captal costs, suchas new equpmert or plarts, creak a steamof benefits that spanmultiple
yeass. These nalti-year benefits need b be amualzed sothat the pation of the kenefit streamin
ary one yearcanbe estmated.

Captal budgetng accamplishes two important functions. Frst it, amualizes captal
spenling, alowing capial to be compared © single-year purchasesard to be includedin a cost
accaurting system This process $ fairly mechancal, incorporating the ccst of the purchaseard
the expeced sevice Ife into anamual experse. In realty, howewer, captal purchaseslock an
organizaion’s resources nto a paticular purchase ér many yeass. Although amuaized captal
costs ae usetll indicators d the amual cost of captal sevices,the decsion in yearone to make
the purchaseis thereater, for the nost pat, irreversible. For exanple, exparding the cdlecton
system to a new indudrial park is asunk cost. The money is gone even if no indudries decide to
move in, asone md-Wesern POTW found out. The long-term nature ard large exerse d these
investments requires that the decsions ke made caefully. This is the secod strength of captal
budgetng: it providesa sardard basis of compaiison for akernative capial purchases For this
rea®n, many orgarizaions have a €parate captal budgetthat shows only captal purchasesto
help managers choose anong many suggesed qotions.

Calculating a Charge for Capital Equipment

To cakulate an amual charge or a capial purchase [et's assure a rew digeser), the
plart first groups al experses assoiated wih the desyn, purchase,ard installation of the digeser
into a sngle accaunt. Experses that suppat this captal asset, even labor, are capitalized. |If
paticular items are impropely excluded from the cost of an asset, the capital will seem less
expensive than it really is. Consider the following common issues:

. Financing @gs. The assetcaost stould ako include he cast of financing
the capial, as his is often a brge pation of the total cost of the asset
This cost may be visible ard eadly included f the city issueda bond to pay
for the rew investment. Howewer, ewvenif the town decded b payfor the
asset outright, out of a sngle year’s tax collection, it gill makes sense to
impute a financing cost to reflect the lost oppartunity to use this money in
analernative way. In private firms, this imputed nterest is referred to as
“hurdle rate,” the return below which a capial purchase cait be jusified
because it diverts funds from more productive Uses.

. Incorporak lifecycle cosing. If curent acivities creae future costs,
suchas deconmissbning or remediation, these eed b be alocated D the
current product/process and accrued over its operating life.

! Note that a hurdle rate will generally includenot only the break-even return necessay for
the firm to pay for the capital it is investing, but a profit margin above that level as well. Since
most POTWs are pulicly-owned and do not earn profits, the imputed interest rate will likely be
somewhat lower than if it would be for privately-owned plants.
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. Replacenent Costs verss Historical Costs. The use o replacenert cost
pricing violates te ccst of sewice pinciples rormally usedin rate seting
at POTWs. Howewer, if replachng a capial assetis much more expersive
than it was to install it in the past, the use of historical costs in estimating
the rates will encourage overuse of the capital. Capital charges based on
replacenert cost will encourage al current users to constrain their use of
the capial, debying the ime when captal exparsion -- at the much higher
price -- will be necessar.® Note that replacenert costs canbe higher for a
number of reasms, including inflation, the loss of government-subsidized
financing options, or new technical requirements.

The sumof these cats becanes the cod bass of the assetthat is depeciated. The
pumpose d depecation is to reduce he value d the capial assetover time, asits usefil sevice
life is exhausted. Thus, the depecition peiiod stould be setequalto the esimated sewice life®
For amplicity, let us assume that the asset wears out evenly over time (known as straight line
depecition).* If the dgeser was epeced b last 20 yeass, than 1/20th of the total cost basis
would be recovered from usesin eachyear. Annual costs (or revenues)assaiated wih the asset
would be addedto the captal charge n order to obtain a total cost of a capial assetthat should
be recovered from cusbmers. Annual costs, often referred to as @erations and maintenance
costs, include suchtens as eargy ard repars. Rewvenues night includeby-product saks or reuse
(for exanple, methare recovery ard reuse fom a dgeser) that should be deduced from the tota
amual cost.

Protecting Capital Recovery

The purpose of captal budgetng is to accuetely esimate the cat of captal servicesto
managers ard cusbmers. In this way, rational decsions canbe made almut whento replace ad
equpmernt with new, ard what the pioper mix betweencaptal ard operating costs is. Users can
be

? This occurs naturally in competitive merkets, where the market price is equalto the
marginal cost of the least-efficient producer sill able to stay in busness. Since POTWSs don’t
compete with each other to treat wasewater, marginal cost rationing needsto be added
artificially.

® Private firms depeciate asset as quikly as dlowed urler the tax code n order to
reduce their effective tax rates. For pricing capial sewices, howewer, the asset should be
depeciated over the sevice rther than the tax lives, as his is the best appoximation of the
annual cost of using the capital.

* There ae a \ariety of other depecition methods, al of which gereraly depecate a
higher percertage of the assetvaue n the ealy yeass. The actial patern by which an asset
depreciates in value will vary by asset type.

2-3



charged te true cast of the capial they use,giving themanincertive to usethe captal efficiertly.
POTWs will be able to accue funds steadly sothey canfinance replacenert captal at the erd of
the dd capial s sewice ife.

Unfortunately, this system begins to break davn in the real world politics of sewage
treament. No matter how “perfect’ the capial charges ae, if the funds cdlecied for captal
replacenert are dverted Pr other uses,the phart will not meke efficient capital dlocation
decisons. While this problem is relatively common in WWTPs, our limited sample of Ste visits
suggess it is more acue in municipal systens than in specal sewer districts.  Funds cdlected
from within the FOTW for captal replacenert are diverted © the gereral fund of the municipaity
to meet someimmediate need in another pat of the budget

Linking collecions to speciic usesis important if the sytem is to provide poper
incertives. For exanple, if plart managers know that captal replacenernt funds will not be
available whenthey needthem they begin to “gane” the ludgetsystemto buy captal equpmert
wherewer they can obtain funds, rather than when they realy need i. The type d captal
equpmert they buy may be drivenas nuch by the anount of fundsthey canobtain in a given year
as ly the problem they are trying to addess.

Municipdities have adopted a number of techniques to minimize the problem of funds
diversion. All of these echiques estrict how captal recovery funds may be used,reducing or
eliminating the latitudefor town officials to divert the monies for other uses. Some examples:

. Leae or outsource. For utlities where the political process makes
accuing for captal purchases ath replacenert neaty impossble, leasng
equipment or outsourcing functions can bypass some of the problems.”
Once in place, funds or wasewaer treament no longer go to the cty,
where they could be diverted, but rather to the lessa or private provider.
This type of decision (outsourcing mare so than leasing) has implications

®> We ercountered a nurber of smaller POTWs where stategic decsions with ary
financial implications had to be approved by a utility board, comprised of many members of
Significant Indudrial User (SIU) companies. These members sometimes use their leverage to
impedeeffecive POTW erforcenert of discharge violations or to block improvements in staffing
or equipment that would have increased the POTW’s enforcement capabilities. Leasing or
outsourcing specific functions is unlik ely to solve these conflict of interest problems as the utility
boards can still intervene to block the initial leasing or outsourcing decision.
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on other aspecs o POTW operation, so stould not be undettakenlightly.®
In addtion, urless autsourcing cantracts ae witten carefully, the private
provider may have disincentives to long-term capital investment a$ well.

. Bond finandng. By issung bonds for captal projects, the FOTW creaes
a legal obligation that funds from users suppat bond repaymernt to an
external agert. Bond financing is commonly used ly POTWs for large
captal exparsion. Idealy, the bond life is matched to the sevice ife o the
assetbeing financed. In this circumstarce, amual bond repaymerts are a
fairly good indicator of the ccst of captal sewices. In realty, bond life is
generally driven by interest rate conditions rather than service life, so may
be a weak proxy for the cost of specific capital services.

. Revolving Funds. Rewlving funds ae dten run by exernal agerts,
althoughthey can aso be run by the utility. A loan is made to the POTW
for a spedic project, then repad over time from userfees. The up-front
costs d bond issuace, howewver, make londs a nore effectve tool for
large scak captal projects; revolving funds ae ecaomic at a bwer level
of funding.

. Internal Accaunts. Some utilities have set up irternal accaunts for asset
replacenert funds. Cdlectons go into these acconts ard ae sanewhat
protected fom being “raided” by other patts of the nunicipalty. Funds
are eamarked for spediic purchasesard do not revert backto the gereral
fund at the end of eachbudget cycle asdo most unspert depatmental
funds.

. Working Capital Funds. Also aninternal accaurt, working captal funds
operate as a samgs accarnt for new captal purchases. Contributions by
managers are wluntary, rather than based o mandatory captal charges.
However, the gpproach provides managers with flexibility to do muti-year
planning®

® For anin-dept discussin of issues assiated with POTW privatizaion, see AMSA,
Evaluating Rivatization: An AMSA Checklig, 1996.

" The payack a1 mgjor captal investments canbe five to ten yeas or more. If a private
operator has only a five year operating lease, it will choose not to invest in assets with long-term
paybacks unless absolutely necessary.

® U.S. Gererd Accourting Office, Budget bsues Budgeting &r Federal Capital,
November 1996, p. 52.
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To be effective, internal accaints ard revolving funds nust alow managers to purchase
ard sel asses as reed detates. Positive balances sbuld ean interest if these inds ae usedn
the interim for ary other pumposes. Manegers also need b be freeto implement replacenen cost
pricing in order to send the pioper price sgrals.’ Becausehese sgtens reduce he power of
central utility boardsto control successie spemling (i.e., atter the initial captalizaion of the fund
or accaunt), the cerral boards sanetimes resist the implementation of these appactes.

Activity-Based Costing and Wastewater Treatment

Activity-basedcosting (ABC) is a simple but powerful idea: alocate casts o processes,
products, or projects on the basis d the actvities that gererate these csts. To do so, one nust
group erding by adivity rather than by depatment, as is often done When ABC is
successflly implemented, many costs now termed ‘overhead” ae linked © the acivities that
gererate them ard are alocated accodingly to products, cusbmers, or other cost “objects” The
erd resul is cost information that provides acclate ard camplete costs for a paticular area d
bushess activity. The full costs d gererating paticular products or sewices canbe quie
surprising. Many private sector firms have discovered they were sdlling produds for less than it
cost themto make, once sippat servicesand capial requirements are included.

This type of anoutcome is possible becaus the intensity of denmand for suppat services
ard infrastucture varieswidely by cusbmer ard time peiiod. Wastewaer treatment albounds
with exanples d this type d behavior. Additional capady may be needed athe phart to handle
seasoal dischergers, either due b industy cycles a tourist peaks. Where infrastucture is old or
poorly built, large inflow and infilt ration during rainstorms can dramatically increase capacity
requirements at the treatment plart. In terms of differing demands on suppat functions, ceitain
indudries -- such as those in non-compliance -- will require a much higher level of laboratory
suppat ard inspecor time. Large ndudries may require more time to pemit than smaller, less
complicated anes. These ae hut a few exanples. Owerhead cats, ard costs in gereral, are
driven by variety, complexity, and activities.'® Variety reduces oppartunities for achieving
ecanomies of scaé aml adds coplexity. Complexity increases pportunities for mistakes awl
increaseghe time spert trying to prevert mistakes. The nore acivities that need b be done to
creake a saable product, the higher the ccsts ae likely to be.

Cost distortions ae nore likely when

. An erterprise povides foth high- ard low-volume sevicesfrom the sane
facility.
® Ibid., pp.4450.

9 Michael Osterga, et al., The Eng & Young Guide to Total @& Management(NY:
John Wiley & Sons, 1992), p. 38.
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. A single plat provides serices b© different cusbmers of varying
complexity.

. Same dischargers require higher sardamds of treament, or higher
treatment capacity, than others.

Mechanics of Activity-Based Costing

ABC involves linking resaurcesto adivities to costobjecs. Resairces nclude te lesic
inputs to producton: time, labor, captal, ard erergy, al of which cost money. Theseresaurces
are allocated within an organzaion to suppat paticular acivities. inspecing a dscharger,
testing an effluent sample, preparing and maling a cusomer’s bill.  These activities, in turn, are
conducied for the benefit of the “cost object” A caost objectis a rather blard term that descibes
the goal for which resaurces ae leing used. Most commonly, cost objects ae pioduct or
sewvices. Service D a paticular type d cusbmer (a cusbmer class)canbe a usefil cost objectas
well.

Unlike a &ctory, which might produce seen varieties d blue pars, WWTP output is
more difficult to defne. At a nost basic level, the plarts produce ckanwater ard sak biosolids.
Howewer, the phrts provide a lost of servicesto suppat this output, ard these srvicesare rot at
al unform. For exanple, treatment of wasewaer is a diferent sewice for different types of
cusbmers. The sevice equired by a sgnficart industial useris quie different from that
required by a snall residertial cusbmer. Evenwithin the SU, a range d sewices ae povided
depending on the type of indudry and the nature and timing of the discharge By tracking these
distinctions, ABC provides managers with new insights into their operations.

The overall processof ABC is presered in the eweri-chain stown below. Eachelerrernt
of the chain is descibed in turn.

COST MEASUREMENT - COST ALLOCATI ON > TRUE COSTS OF
PRODUCTS/SERVICES - BETTER DECISIONS

Cost Measurement

Allocaing resourcesto acivities requires that the arganizaion accusetely measue ccsts.
For many experditures, this data canbe obtained fom WWTP's gerral ledger, which lists each
purchaseor paymert. Captal costs nust be adusted D reflect the real cost of usng scace
captal resources as desribed under the capial budgetng secton alove. Labor caosts, often
groupedinto a single experditure, needto be tracked lased o what acivity the ime was spen
on. For some organizations, implementing a system of tracking time (such as by usng timesheets)
canbe a hg charge.
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Cost Allocation

Costs are gouped nto activity co$ pools which are smply the summdion of al
experdituresrelated to a paticular orgarizatonal acivity. The alocaion of costs involves two
important decsions: what the actvity cost pools should be, ard how gereral costs should be
allocated anong cost pools.

. Defining Activity Cod Pools. There s a radeoff betweenmore refined
activity cost pools (which allow costs to be alocatd nore precsely) ard
the cast and camplexity this proliferation adds o the agarizaion. Gereral
categories are usudly best unless compelling information indicates costing
would be much improved through additional categories.

. Assgning Costs. Costs must be assgned fom acivity cost pools to cost
objects in a manner that reflects the behaviors that actualy drive the costs
(referred to as costdrivery. Thus, costs should be charged b a cusbmer
or product direcly wherever passble - for exanple, if a speciic person
was lired only to sewvice a paticular cusbmer. Whenthis is not possble,
costs should be alocated kased m the level of senvice povided,suchas he
use d labor or machne rours. Ony when dat exst with which to
esimate the degee d workload ceaed ly a paticular product or
cusbmer should costs ke alocated kased m a gerera volume measue
(e.g., share of revenues or production volume).

“True” Costs of Products/Services

The full cost of a cast object is equalto the sumof its drect costs pus a &r share o
applcable indirect costs. Direct costs include naterials, labor, erergy, ard capial that can be
directy attributed © creaing or sewicing a paticular cost object, suchasanindustia discherger.
While al POTWs nrust have their rates appoved, for which they conduct a cost-of-sewice study,
the resukart rates rarely represen the true costs d providing sewices b paticular cusbmers.
Much of the pioblem lies in how costs ae asgined © paticular cost object Activity-based
costing cangreaty improve the accuacy of costing. While the resuks will not be the “true’ costs
(as judgners are aivays required in asigning indirect costs), they will provide cusomers and
managers with substantially better cost information on costs with which they can make decisions.

Implementing an ABC System at a WWTP

Implenmerting anABC system canbe anexensive urdertaking. An important first stepis
to think criticaly alout the desred outcomes d the emeawr. Is the gal to track spedic
services more closely? Specific service families? Specific cusomers? What types of decisions do
you hope © make with the autput from the g/stent?
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An acivity-basedcosting system for a pulbicly-owned reatment work canfocus bss m
produd line profitability than would be required in such a system for a private firm. However,
tracking the ccsts to sewve paticular types ¢ cusbmers is quite valuadde. This information can
help managers evaluaie their curent charges,focus teir outreachard erforcenen, ard idertify
high cost activities within the POTW for streamlining.

Exhibit 2-1 below provides a kipothetical exanple d the cost of conductng a routine
inspeciton at an IU. Activities equired to conduct the inspecion are kroken down into the
resaurces hey use. The ccst of these esaurces s then usedto esimate the full cost of the
inspecion. The value d ABC is that it candenonstrate the dten large mpact that “suppat”
functions have on the sevice povided. In this exanple, laboratory costs ae paticularly high.

The first step in most POTW cost of sevice assessents is to alocae ccsts © rather
broad functional area cat pools. There is same variation acioss FOTWSs in terms of what cost
pools ae closen The functional areas aitlined n Exhibit 1-1 could be used. Managers may
decde nitially to use &wer alocaion pools, including suchitens as treatment, trarsmssbn,
collection, disposal, hillin g, cusomer service, accairting ard finance, ard adninistration.* The
Massachusetts Water Resources Authority (MWRA), avery large integrated utility, has additional
catgaies suchas pulic affairs, procuremert, ard human resaurces. These advities wauld likely
be accamplished by a shgle petson (or fractional FTE) ata snall POTW.

Regadless d their exact caegaies, cost pools reedto provide managers with their
desred level of information without creaing an undue nformation cdlecton burden on their
staff. It is important to rote that not al functional areas are the same with regard to their
contribution to direct ard indirect costs. For exanple, most costs assoiated wih wasewater
callecion ard treatment are directy related to sewices povided b dischargers. Functions such
as human resources or pubic information have a more indirect link. In terms of prioritizing
implementation of activity-based costing, it is best to begin with large costs linked more closely to
cusbmers, as hese ag the aeas wiere costing problems are nost likely to distort discharger
behavior.

Assgning costs to functional areashas tradtionally beendone within cusbmer classes -
for example, residential, commercial, indudrial, institutional, other government utilities, and
cusbmers autside he cty.”> In many situatons, cusbmer class $ not the best allocation base, as
important cross-subsidies may reman. POTW managers should think carefully about cost drivers
in determining how to allocate patticular costs. To the exent costs canbe alocated b paticular
dischargers rather thanto cusbmer classesthis stould be done.

! George Raftelis, Comprehensve Guideto Water and Wagewater Finance and Hcing,
Second Hition, (Ann Arbor, MI: Lewis Publishers, 1993) p. 178.

2 |bid.
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Exhibit 2-1
Hypothetical Example of Activity Based Costing

Cost Object: Routine Inspection at ACME Eraser Company

Activities

Pre-Inspection Data
Review

Travel to and from Site

Inspection of Site

Sampling

Analyzing Samples

Post-Inspection Write-
up

Resources Required

-Clerical time to pull files

-MIS Resources for data storage and
access; and for scheduling
inspections

-Review by inspector

Possible Costing Basis

Labor time

Computer time

Labor time

-Phone contact to schedule inspection Labor time (clerical) +

-POTW vehicle, gas, repairs,
insurance

-Inspector travel time
-Sampler travel time

-Inspector time

-Assistant time

-MIS costs for expert system used on
inspections

-Chemicals and supplies
-Sampler Time

-Lab technician time

-Machine time (includes all costs
related to purchase and upkeep of
machine and rental of space to house
it)

-Chemicals and supplies

-Residual management and disposal
costs

-MIS costs for Laboratory Information
Management System

-Inspector time

-Manager review

-Data verification and entry
-Follow-up communication with

industry
-MIS costs

Total Cost to Inspect ACME

2-10

telephone time

Average charge per mile
traveled

Labor time

Labor time

Labor time

Labor time
Number of inspections

Direct costs

Labor time

Labor time

Pro-rated share of total
cost of particular

equipment used

Direct costs
Direct costs

Transactions processed

Labor time (inspector)
Labor time (manager)

Labor time (clerical)
Labor time (inspector)

Computer time

Cost Allocation

Units
0.2 hours
0.5 hours
0.5 hours
0.2 hours

13 miles

0.4 hours
0.4 hours

1.5 hours
0 hours

0.4 hours

1.2 hours
1.0 hours

3 samples

0.5 hours
0.25 hours

0.4 hours
0.3 hours

1.0 hour

Rate

$12.00

$4.93

$17.00

$0.31

$17.00
$12.00

$17.00

$22.50

$35.00

$12.00

$17.00
345.00

43.00
17.00

5.81

$17.00

$23.00

$12.00
$17.00

$4.93

Cost

$2.40

$2.47

$8.50

$3.00

$4.03

$6.80
$4.80

$25.50

$0.00
$22.50

$35.00

$4.80

$20.40
$345.00

$43.00
$17.00

$17.43

$8.50

$5.75

$4.80
$5.10

$4.93

$591.71



Exhibit 2-1 (continued)
Summary of Cost Factors

Rate
Labor Rates ($/hour, including fringe benefits)
Inspector $17
Sampler $12
Manager $23
Clerical $12
Lab Technician $17
Computer Time
Laboratory Information Management System (Hardware and software)
Total Cost/Year $25,000
Transactions Processed/yr 4,300
Cost/transaction $5.81
General MIS Support (other than LIMS and project-related support)
Total Cost/Year $74,000
Number of staff-hours used 15,000
Average cost/MIS hour $4.93
Expert System for Inspectors
Total annualized cost $9,000
Number of inspections/year 400
Cost/inspection $22.50
Telephone System
Long-distance direct billed to projects
Local calls
Total costs/year $950
Total minutes of calling 19,000
Avg. cost/minute $0.05
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Exhibit 2-2 illustrates the cost drivers for key functiona areas of the POTW. Similar
sewvices carhave very different cost drivers, depenling on whether they are baselne versus peak
capadiyy, or captal versus gerating costs. Some gereral rules have beenusedin deweloping the
exhibit:

. Minimum size rule. The minimum scale of operations required to service
an awerage cusimer is deined as he “baseine” system for which the
costs ae spead equdy acioss cusbmers. This minimum size needsto be
determined by each POTW, but should incorporate two important
consderations. First, variability in the “average’ discharge suggess that
the mnimum size slould be slightly higher than the average to handle
stardard devations in disclerges. Secand, given the large costs ard
difficulty of retrofitting POTW infradructure if it is undersized, a prudert
baseline system should dso include some level of oversizing to provide
flexibility, the cost of which would be shared among dl cusomers. These
cawat asile, the addiional capady required stould then be allocated
anong spediic cusbmers (or cusbmer classeshased m their denand for
the incremental services.

. Disaggregaton of service provided. By breaking services into smaller
units, it becomes easier to differentiate the cost of servicing different
cusbmers (this piocess $ often caled “unbundling”). Collecton costs are
a gaod exanple. In very large FOTW systens, the sewerline distarce ard
the punping costs canvary widely acioss cusbmers. Unit costs canbe
higher not only due b distarce, but due b utilizaion of paticular portions
of the network as well. With disaggegaed cats, the FOTW cancaktulate
the carying charge fom ary paticular locaion fairly easly, and usethis
information in rate seting, to idertify areas ér decetralized teament, or
to promote growth in order to increase utizaton of infrastucture within
particular regions.

. Polluter pays principle.  Wherever possble, the dischargers of
constituerts that reduce be quaity of residuak (and hence their market
value) should bear the financial burden of those lost revenues.

Suppat functions, such asadmnistration or finance, will generally require some use of process
mapping in order to esimate the ccsts assoiated wih paticular sevices b cusbmers o
customer classe$?rocess mapping is described in more detail at the end of this chapter.

2-12



Exhibit 2-2

ALLOCATION OF KEY POTW COSTS

Cost Allocation Base | Rationale
Collection System
Baseline collection system Customer Size of pipes and installation cost of collection system for average sized user|js
driven by number of users.
Incremental sizing: laterals Flow: non-coincident Lateral sizing determined by individual peaks of each customer.

demand method

Incremental sizing: trunklines and| Flow: coincident demand | Trunklines can average differing peaks by dischargésis, best allocation is
pumps method based on peak flow level for the POTW.

New collection lines New customers The full cost of extending the collection system should be borne by the benefigiary
industries or neighborhood®OTW can set up a longer-term payment so that
future users in the new zone also pay a portion of the cost.

Pumping: operating costs Discharge quantity Each pumping station can have a charge that is a function of influent pumpeﬂ.
Dischargers farther from the plant may go through a sequence of pump statigns,
and thus will pay a higher total pumping fee.

Fats, oils and grease (FOG) Customer class Base fees for setting up and operating an oil and grease program should be gpread
collection: baseline program among all oil and grease dischargers equally.
FOG: enforcement and clean-out | Facility Any incremental costs for inspection, enforcement, or damages (e.g., system|clean-

out) should be direct-charged to the facilitf/facility can’t be identified, charge
should be borne by all FOG permittees.

Septage Customer class Base fees to set up a basic program should be reflected in permit fees to haulers.
Incremental costs of handling specific loads should be charged directly to the
hauler through a tipping fee (price per gallon or pound) and/or strength surcharge.
In districts with multiple drop-off sites, the incremental costs might include
location-specific surcharges for pumping costs.

Treatment Works

Baseline capacity construction and Customers Using the minimal size rule, the baseline cost of providing the treatment planj

maintenance should be borne equally by all dischargers.

Peaking capacity construction and| Flow: coincident demand | Additional capital requirements driven by large dischargers, high strength walstes,

maintenance method, with surcharges | and inflow/infiltration. Incremental costs of building and operating a larger faglity
- Large dischargers for strength should be borne by these causal agents, in proportion to their contribution to the
- Inflow and infiltration problem. I/l charges may need to be prorated to certain zones of the system (e.qg.,

specific towns) based on their contribution.
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ALLOCATION OF KEY POTW COSTS (continued)

Exhibit 2-2

Cost

Allocation Base

Rationale

System operating costs

Flow: quantity and
strength

Variable costs driven by the amount and strength of wastewater treated.

System Expansion

Flow: coincident demand

So long as treatment costs are appropriately allocated among peak and non-
users, system expansion costs should be borne by all users, not just ne@rdpe
in this way will demand for total capacity be properly rationed.

peak

Discharge Management

Biosolids and effluent: baseline
program

Discharge quantities

All dischargers contribute to residuals requiring managentgsseline cost of

managemengssumingighestgradebiosolids and effluent, should be borne by g

dischargers.

Biosolids and effluent: incremental
management costs

Dischargers of
constituent(s) of concern

If there are incremental costs of having to landfill or incinerate biosalias,not

being able to resell effluent, they should be borne by the dischargers that created

that need, based on their contributory share of that constituent.

Compliance testing

Discharge quantities

While some dischargers may contribute to the need for compliance testing of
influent and effluent more than others, most of the testing is done to comply

ith

the Clean Water ActThus, allocating costs to all customers based on quantiti¢s of

discharge requiring treatment is a simply and fairly accurate method.

Pretreatment

Local limits setting

Flow quantity

Baseline requirement of the POTWhile contributions of constituents of conce
may vary bydischarger, all customers (including residential) contribute to load

ngs.

PermittingandInspection

Time andmaterials

Effort to permit and inspect 1Us various by facilit€osts, including associated
support functions, should be allocated based on effort.

lry
d be

Enforcement Time andmaterials All enforcement costs should be allocated to the enforcement target for recovi
during the caseEnforcement costs for cases that are not pursued or lost shoy
allocated across IUs.

Education/Outreach All 1 Us Since topics are likely to change year-to-year and many of the targets are likg

be smaller businesses, it probably makes sense to spread this cost adogss all
based on flow.

y to

Conservation Programs

Time and materials by
customer class

Efforts to reduce discharge levels through conservation programs are similar

[0

education and outreach expenses, although costs and approaches are likely "0 vary

substantially across customer class.
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ALLOCATION OF KEY POTW COSTS (continued)

Exhibit 2-2

Cost

Allocation Base

Inflow and infiltration/sanitary sewer
overflows

Discharger or zones of
contribution

Charges for peaking capacity due to I/l were already allocated above to zones
contribution. Efforts to remediate I/l through special maintenance or upgrade

of

programs to collection systems should also be borne by customers in the par(}[cular
e.

part of the system that is causing the problem and benefiting from the upgra

Cross-cutting Functions

Laboratory support, human
resources, administration, legal,
finance

Time and materials

Costs should all be allocated to the various departments based on the actual ffime

and materials spent providing services to them whenever posKibitkks can be
made to specific dischargers (as is often possible with laboratory tests), charg
should be pro-rated to them.

Billing andmetering

Customer class - fixed
charge

Billing and metering costs are fairly fixed for a given size custorikus, the
costs for each customer class should be estimated and then included in a ma
service charge that is independent of quantity discharged.

Debt Service

Pro-rated to purpose of
debt

Recovery all capital related to collection and treatment infrastructure would in
the financing costs.

Sources: Raftelis, 1993; National Association of Regulatory Utility Commissioners, 1989; MWRA, 1994; MWRA, 1997.

es

nthly

Clude
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Caveats

This guidarce providesa gemra overview d ABC appled to WWTPs We draw
work done for éectric and gas utilities on cost alocation, and encourage readers seeking more
detailed information to examine that literature as well. Application of even relatively smple ABC
systens can greaty improve the caost information that managers within the phart, as wel as
cusbmers relying on the phrt, use ® make decsions. It isimportant to remember that ABC isa
tool for decison making, not the deerminant of a decision; interpretation of the results is aways
necessar to use his information most effectively. The following cawast help to place the
information in context:

. Externalities excluded. Activity-based ceting gererally stops at the
erterprise walls; external costs ae rot rolled into the catulation asis done
with ervironmenta accaurting or lifecycle costing. As a resulk, the
ervironmental costs d paticular industial discherges - for exanple
declining fish populations -- will not be picked up as a cost to be allocated
to patticular dischargers unless program managers expresly dectde to do
So.

Exhibit 2-3

BOUNDARIES OF ACTIVITY-BASED COSTING ASSESSMENTS

External Cogs

Less Tangible, Hidden,
Indirect Company Costs

A

Conventional Company Cogs

Total Company Cods

I:I Internal Cost Domain (Captured by ABC)

} Full Life-Cycle Costs
- External Cost Domain

Source: Basd onWhiteet al., 1995,p. 21.
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. Cod Rigidity. Not al cost componerts are easyo reduce,evenwith the
proper price signals. In the longerterm, more of the ccsts can be
influerced han in the slorter-term.  Thus, ABC sgnals ae likely to be
more valuahe in rationing canstrained capady or sizing new capady than
in charging use paterns for infrastucture that is akready in place it
oversized.

. ABC measures averge cets, not marginal cogs or market value.
Although ABC alocates cats ased e which cusbmers/sewnices dive the
denand for extra resources,the resuking cost alocation is anaveraging of
the incremental costanong uses. For exanple, if handling peak fows in a
callecion system increases csts by 50 pecert over the keselne, this 50
percert would be allocated across te uses d that peak capaty. For
existing capial infragructure that is undewutilized, ABC may sugges a
higher-than-rational allocation of costs to paticular uses. In the cdlection
system exanple, if there s spae capady in both the collecion ard
treament system charging a rew userfull ABC value wauld signal scacity
whenin fact none is presen. Resaurce picing, which is a narginal amalysis
(and is deribed below), canbe a ugful suppkenernt to ABC in situations
such as this.

. Cog of flexibility. Asnoted above, flexibility, in the form of some surplus
capady at the ime of construction, is gereraly a pudert strategy with
large, difficult to modify, captal infrastucture. Managers needto interpret
ABC information in such a way as to recognize the value of this flexibility.

Resource Pricing and Debottlenecking

Soda bottleshave narrow necksthat slow the low of liquid. The rerrower the reck, the
slower the flow from the container. This armalogy has beenappled to faciories where the autput
of the entire system is limited by the speed of the dowest pat. If a POTW has a treatment
capadiy of 16 ngd, but the trunkline systempipes ae sonarrow that they candelver only 5 ngd
for treatment, much of the expensively built treatment capacity will sit unused. (In all likelihood,
sewage will aso be flowing out onto the sreets or back into people’s houses dueto the lack of
callecton as wdl).

“Debottlenecking” expands the limited constraint, alowing the system to operate with a
higher throughput. A logical sdution to the alove exanple would be to expard the trunklinesto
cary greaer flow. This adapétion might sdve the problem for same POTWSs; for others, the
bottlereck might simply shft from the trurkline to the lkterals in cetain pats o the sevice aea.
The laterals that are constrained may shift as wel, depexing on the pioducion cycles d
discharging indugries, rainfall (dueto I/1), or other factors.

This smple example illu strates two important points about the POTW system:
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. Bottlerecks can“float” from one aea b arother depeding on what
problem is corrected and the current activity of the system.

. To diminate dl bottlenecks a once, one must examine the system
holistically and model capacity constraints under various conditions.

Unused capaty in the reatment system candrive costs of treatment up sulstantially. For
exanple, accading to a recen suwvey by the Assaiation of Metropolitan Sewerage Agercies
(AMSA), the aerage POW needed @ pay $232 million in principd and interest pe year, or
more than $63000 perday. The revenue requirements are substantial. In a 20 ngd phrt, this
trarslatesto roughy 0.3 certs of deld sevice pergalon treaed f the part were running at full
capadyy, fundsthat are lost if constraints in the piocess pevert this capady from being used. If
the plart wasoversizedto handle storm suges,the cast per galon could be sulstantially higher,
affecting all users. Thus it is important to eiminate bottlenecks to ensure that the expensive
infrastucture put in place canbe used diecively.’®* Howewer, the degie to reduce wased
capady must be balanced agaist the ease wh which capady canbe expardedlater. Thus,it is
more important to have spae capady in cdlecion systens (which require digging up oads o
replace)than in digeser capady, since dgesers canbe added oe-by-one as derand for them
rises.

Not all bottlenecks ae as twvious as blow-size rurklines. Any resource usedrn the
plart canbe constrained. If this constraint impedes he use © other asset, the castraint canbe
expensive indeed. Consider the case of skilled engineering labor. If the POTW is ugng dl its
skilled engineers to design the collection system in a new indudrial park, saff may not be
available to retrofit the aeration unit with more erergy efficiert fine bubble difuses. Should the
POTW managers pul erginees from the indudria pak desgn ard getthem to work on the
diffuse The arswer is not aWways obvious. In fact it is in stuaions where the sane asset
(including skilled labor) can be deployed in many ways, or the expansion of a very expensive asset
canbe debyed via many alternative stategies,that resaurce picing becanes nost valuale.

Accurate resaurce picing gives managers price sgnals that help themto decde he nost
effecive manner to depby scace nternal resources. Justas anexpersive price for biosolids
landfillin g tells managers to look for less expensive options, S0 too do expensive internal prices on
key resaurces, such as teaiment capady, help focus atention on ways to conserve that
commodity. Resaurce pices dedrmine the opportunity cos of ushg resaurces n one aea as
oppaosed to another. If we change one scarce resource to project 2 (instaling the fine bubble

3 For new construction or plart exparsions, this mears ke sure that the capadiy of the
equpmert installed is proportionate to what is needed n the aher, connected, patts of the
treatment process.
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diffuser) from project 1 (designing the indudrial park collection system), what will happen to
POTW magins (revenues minus costs)? Will acceérated mplementation of project 2 make the
overall POTW systembetter or worse of thanrapid campletion of project 17

An undesized trurkline in the 10 mgl plant can illustrate how resource pricing works.
The ppe szing preverts 50 pecernt of the treatment capady from working. This lack d
trunkline capady is the condraint. If the daly deli service i the phrt is $63000, the cost of
leavng 50 pecert of it unused B $31500 perday (0.3 certs per galon per day), or more than
$11 million per year.™ In indugries with large fixed investments and linear processes (where dl
material flows throughthe sare equpmert), costs d bottlereckscanbe ermormous. The vaue of
increasng trurkline capady in this exanple wauld be roughy $110 per amual galon of
capady.'® Thatis, in this highly simplified exanple the resaurce pice or exparding capadiy in
the trurkline is $1.10 peramual galon. (The resource pice Pr ary input which is not constrained
-- for exanple treament capadiy -- is always zeio. This is becausencreasng the anount of this
resource available will do nothing to increase plant output).

This cost information canbe used m a \eriety of ways:

. If exparding the trurkline costs substantially less than $110 peramual
galon of capady, ard the lack d addtional capady is preverting flow
from reaching the plant, expanding the line makes sense.

. If the plart has not yet beenbuilt ard the cost information was galtered ©
help propetly sizethe plart, the information helps nmanagers see ke ccst of
oversizing the treament plart (or the cost of undersizing cdlecion
systens) ard to planaccadingly. For exanple, if projected peakflows can
be reduced or less than $110 per amual galon (such as through 1/1
control), resource picing helps b denonstrate that these alternative
strategies are cost-effective.

* Resairce picing ewaluates techical constraints. There may be strategic reasms to
continue with project 1 evenif doing project 2 smner would increase BTW margins. As with
al of the tools described here, management insight is ill required in order to make a sound
decision.

' This is a rough approximation. In redlity, not al of the capacity will be used even in
well-balanced pérts, ard the amualized cet of capadly may not be equalto the del sewice. In
addtion, costs aher thandeli sevice wauld ako be spread wer the new capadiy, increasng the
value d removing the canstraint. Finally, were the POTW a private ertity, the cost of unused
capacity would not be higher costs, but rather forgone profits, usually a higher figure.

® Equal to 0.3 cents per gallon per day multiplied by 365 days/year.
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Implererting a canprehensive resaurce picing system is much more complicaied than
this ample example. Linear agebra programming is used to mgp out the many constraints in the
POTW systens ard the gaal to be maximized (known asthe objective @inctior). Equaitons are
set up to desribe the various outputs, their contribution margins, ard their producton
constraints. Howewer, urlike industial processes suchs petochemical plarts ard ail refineries
that have scores of product output options, POTWs provide a much smaller diversity of services.
Therefore, appying the cacept of resource picing to key asset (especaly those shared by
muitiple municipdities), even in a smplifie d way, can help to greatly improve system efficiency.

Process Mapping

Processmapping is a systematic tracking of physical processeskey task flows, ard
information flows within anorgarizaton. The pupose & to step back from day-to-day acivities
ard try to trackwhat resaurces ae actialy used m providing a cetain type d sewice a product
A process mp is a pcture d the variety, complexity, and acivities that commonly drive up costs.
Eachstep d the map is a resaurce nput, to which units (abor hours, machne hours, material
inputs) canbe attached. By monetizing these mputs ushg information on the ccst of these mputs,
the total cost of providing the cast object canbe estmated.

An exanple of a POTW proces map isincluded asExhibit 2-4. This map is one d more
than 50 that the Louisville and Jefferson County Metropolitan Sewer District (LMSD) created as
part of their curent cost accaurting initiative. Eachof the meaps kes a spetic actvity that is
often lumped nto gereral overhead accants or, in this case gerera captal and gereral operating
experditure ne itens, ard aralyzes wak flow in detil. Exanples of other processesmapped
out include he hidding process,calbacks ad agewy letters, the construction charge order
process, and reviewing a plan of the sanitary sewer to answer a particular question.

The left side of the map illustrates the various departments within the plant utilized to
complete the task in queston. The seps n completing the task begin on the keft ard ae
completed on the right. This picture is one pat of a canplete process ceting. To estmate the
cost of correcive aml prevertive maintenance paming, for exanple, POTW staff would trackthe
staff, machine, or other resources ateachstep © evaluat the total overhead cst gererated each
time anequpment defectreport (see clar) isfiled. Accurate costs for thesegereral acivities can
be usedto gererate more accuete costing estmates for higher-level acivities requiring these
tasks.

Process mapping is adso an invaluable tool in identifying how to improve operations.
Perhaps he nmeap is exrenmely complex, with many areas & dupicaton. Perhaps the costed
acivity is extrenmrely expersive, suggesing that investments in improved information tecmology;,
for example, might help reduce costs. In both these stuations, a careful process map can illustrate
fruitful areas in which to begin improving gerations LMSD has shaded the portion of this
patticular processthat they felt offered the nost room for improvement. Process raps ae ako
useful suppats to proces benchmarking (desribed tkelow), where geciic pations of plart
operations are compared to other entities usng a smilar process.
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Benchmarking

Berchmarking canbe used o idertify weakressesn the FOTW’s products or producion
processes,and ways to improve on these weakesses. Metric benchmarking campares
performance quartitatively: inputs, outputs, outcomes, ard the relationships anong them Bast
compaiisons ketweenprices o financial ratios are commonly usedmetrics. Metric benchmarking
canbe a quck wayto idertify if there ae poblems. For exanple, if Marufacturer A spers more
on manufacturing his produd than Manufacturer B sdlls it for, smple price benchmarking
denonstrates \ery cleaty that Marufacturer A has a seious poblem. Idertifying what that
serious problem is, a critical step in being able to solve it, requires more refined merics and the
useof process bnchmarking. Process bnchmarking maps aes avn process agast competitors
that have the best performance usng a smilar process in order to identify where and why there
are diferences:’ Exhibit 2-5 illustrates the connection between the two approaches.

Whether usng metric or process bnchmarking, great care reeds ¢ be taken to be sure
that you are comparng the sane thing. Thus, when compating costs, you reed b be sure
ewverybody has proper costing dat. If one FOTW benchmairks its costs for basic sewvice aganst
similar utilities and findsit is far less expensive, managers need to take their analysis to a second
stage. Are there problems with how these cets ae catulated (e.g., water revenues coss-
sulsidize wastwaer treament costs) that accaunt for the dscreparcy? Other factors may also
be relevant. Is capital infrastructure older? Does your town have a beter bond rating than the
competitors (@nd thus a dbwer cost of financing dett)? Some of thesefactors may be usedto
adustthe canpaiison sothat operating eficiercies carbetter be compared. Other factors may be
usedto descibe why performance s worse than expeced, pethaps b justfy improvements a
upgradesto thes faciors.'®

" WERF (Water Environmert Reseath Foundaion), Benchmaking Wasewater
Treatment RantsOpeiations Inteim Report, 1996,p. 1-5.

'® The WERF study has atempted to normalize kenchmarking for these &ciors by creaing
modes for various portions of POTW operations. This gpproach can help identify how portions
of the operation within managerial control compare across utilities. It is important not to rely
sdely on normalized canpaiisons, howewer, as nefficiert operations whether dueto “embedded”
conditions such as the age of equipment or not, need to be improved over the longer term.
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Exhibit 25

INTERRELATIONSHIP OF METRIC AND PROCESSBENCHMARKING

17 BENCHMARKING PROCESSj

BENCHMARK BENCHMARK
MEIRK:S PRACTICES
BENCHMARK GAP HOW CLOSETO THE GAP
« HOW MUCH * IMPROVED KNOWLEDGE
+ WHERE * IMPROVED PRACTICES
« WHEN * IMPROVED PROCESSES

|

MANAGEMENT COMMITMENT

\4

ORGANIZATIONAL COMMUNICATION

v
EMPLOYEE PARTICIPATION

SUPERIOR PERFORMANCE

Source: WERF, Benchmarking Wastewater Treatment Plant Operations 1996.

The benchmarking process $ often creaive in what is used as a eoparade: the cenral
goal is to idertify who does te piocessproduct of interest best, ard how their appioach be
copied aml used & improve your own operations. Compailisons canbe internal (acrossdivisions
or within the sane unt over time), with direct compeitors (function or ertire organzaion), with
the industy functional leader(specfic function aganst leades in that function, evenif not a direct
compeiitolrg), ard finally basedon a gemric process éganst process éader even from a diferent
indugry).

¥ WERF, p. 2-6.
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Process rapping often puls best pracices br paticular operations from a wide range d
other indudries, some fairly far afield from their direct line of busness. For example, a
comparison of billin g operations might compare POTW hilling to that used by mgor telephone
companes or package delery sewices. Peak kveling eforts a managenent information
systems would likely use a cutting-edge dectric utility, where damand-sde management efforts
ard gearaphic information systens have beenestblished for longer than in the FOTW arera.
For other areas,suchas petreament, benchmarking eforts would likely focus on cutting-edge
POTWs, suchas ecert EPA pretreaiment awad winners. Berchmarking is normally done as a
continuous pocess i order to ersure that the FOTW operations also continuously improve.*°

Most POTWs urdertake sane form of benchmarking. For exanple, tracking trerds in
metals loadings over time is dmost unversally done. A sudy now underway by the Water
Environmert Reseach Foundation explores te many addtional uses © benchmarking within
POTWs and is an extremely good reference for utilities who plan to undertake an extensive
benchmarking exercise. Exhibits 2-6a - 2-6¢ below, developed by WEREF, illustrate a variety of
metrics managers canuseto track heir peformance. These natrics include aitcome neasues,
efficiercy measues, ard efectiveress neasues. Outcome nmeasues focus for the most part on
how external agens evaluate POTW performance, suchas hrough complaints or bond ratings.
Efficiercy performance measues are cost ratios per unit of sewice povided, ard help identify
higher cost parts of the POTW’s operations. Finaly, effeciveress pdiormance nmeasues nclude
measues of labor input per unit output, or the techical effeciveress & exsting plart ard
equipment. The sheer number of merics identified by WERF focus groups illustrates the
importance of choosing the maost important metrics for a particular utilit y.

*WERF, p. 2-4.
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Exhibit 2-6a:

KEY OUTCOME PERFORMANCE MEASURES IDENTIFIED BY FOCUS GROUP

Functional Area Outcome Measures
Automation Degree of Automation
Effectiveness of automation
Collection Systems Number of collection system complaints

Number of claims per year

Number of overflows per year
Moratorium due to collection system
Time to repair collapse (in hours)
Percent of system inspected per year

CustomeiService Time per call
Abandonment rate
Average agent availability
Average time to clear:

- complaint

- service call, etc.
New account cycle time
Walk-in average time to serve
Plan review/turnaround time
Time to billing adjustment
Customer satisfaction (survey/focus group, etc.)

Biosolids Management Number of odor complaints

Number of citizen complaints (related to dry process
Quality of biosolids (Class A or B)

Dry tons produced/strength factor

Permit violations

Redundancy in land applications

Forecasted life of biosolidarangements

Finance Administration,& Planning Residential flow per capita at plant (over time)
Audit exceptions and comments

Bond rating

Operating reserves

On time payments

Labor and Staffing Injury days lost per full time employee
Number of grievances processed
Wet Operations Number of exceedences

Number of complaints
Number of odor complaints
Total hours lost to injury

Source: WERF,Benchmarking Wastewater Treatment Plant Operations, 1996
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Exhibit 2-6b:

KEY EFFICIENCY PERFORMANCE MEASURES IDENTIFIED BY FOCUS GROUP

Functional Area Efficiency Measures
Automation Cost of automation projects (one time/annual)
CollectionSystems Maintenance cost per mile

Maintenance cost per Mgal/day
Maintenance cost per kWh installed

CustomeiService Training expenditure ($) per agent

Customer service costs per day

Customer service costs per customer

Cudome service costs pe total overhead and
maintenance®&M) cost

Biosolids Management Dollars per dry ton

Dollars per ton mile

Chemical costs per dry ton

Power costs per dry ton
Maintenance costs per process
Fuel cost per dry ton (incineration)
Revenues from product sales

Gas utilization credit (dollars)

Finance, Administration, & Planning Overheacdostspertotal O& M costs

Labor cost per total O&Mosts

Contract services O&M costs per totat.® costs
Debt service per total budget

Annual materials cost per inventory

Training cost per capita

Fleet costs per total O&M (by function)

Return on assets

Value of main replaced per total value of main
Value of capital additions/net asset value
Replacement value of plant (annual)

Labor and Staffing Overtime cost per total labor costs
Training costs per employee
Total benefits costs per total labor (by type)

Wet Operations Cost per Mgal

Cost per lab analysis

Cost per customer account
Maintenance costs per Mgal
Overtime costs

Source: WERF,Benchmarking Wastewater Treatment Plant Operations, 1996
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Exhibit 2-6¢

KEY EFFECTIVENESS PERFORMANCE MEASURES IDENTIFIED BY
FOCUS GROUP

Functional Area Effectiveness Measure

Automation Instrument per Mgal/day

Instrument engineers per Mgal/day

Number of operatper shift

Number of shifts per week

Number of operations automated

Number of administration operations automated
Number of information operations automated
Number of processes that run automatically per tota
number of processes

Collection systems Full-time employees per mile

Full-time employees per MG

Level of infiltration/inflow (1/T)

Number of blockages per year per mile

Number of collapses per year per mile
Percentage of work orders completed in _ days

Customer Service Complaint calls per 1,000 customers
Percentage of calls that are repeats
Percentage of problems cleared in __ days
Percentage of billings collected in __ days

Biosolids Management Full-time employees cost per dry ton (each unit procg¢ss)
Operations cost

Maintenance cost

Percent volatile sugpended solids (VSS) redudion
(digestion)

Cubic feet gas per pound VSS (anaerobic digestion)
Percent moisture reduction (after dewatering)

Tons product sold per total tons solids

Percent planned per total maintenance

Equipment availability (breakout by process)

Source: WERF,Benchmarking Wastewater Treatment Plant Operations, 1996
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Exhibit 2-6¢

KEY EFFECTIVENESS PERFORMANCE MEASURES IDENTIFIED BY
FOCUS GROUP (continued)

Functional Area Effectiveness Measure

Finance, Administration, & Planning Budgetto actual:

- Total expenses

- Capital improvement program (CIP)

expenditures

Major project costs per encumbered amounts
Forecasted per actual demand
Debt to equity ratio
Quick ratio
Coverage (debt service ratio)
Billable flow per actual flows at plant
Revenue distribution (fixed charge/variable)
Percent reuse as reclaim (growth over time)
Projected demand per projected capacity at end of
planning horizon
Ratio influent/capacity

Labor and Staffing Definable work rates (over time)

Number of operators per shift

Full time employees pe Mgal/day (Permarent, part-
time, contract)

Number of labor classifications

Wet Operations Percent removal

Full-time employees per Mgal

Full-time employees per customer account
kwh/Mgal

Number of analyses per technician

Cubic feet of air treated per Mgal
Connected HP/gal

Source: WERF,Benchmarking Wastewater Treatment Plant Operations, 1996
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3. TOPICAL DISCUSSIONS OF COMMON PROBLEM AREAS

This Chapter discusses aumber of areas & common concem for POTWSs, thoughit is
not intended to be an exhaudive listing. In addition, not every issue will apply to every plant.
Nonetheless, we hope that these examples provide useful illustrations of the value of cost
accaurting ard budgetng tools in acheving tangible gains in program performance.

The urderying thenme for both budgetng ard cost accainting modificaions is geting the
price sgnals right. Cost accainting essetialy creaes pice sgnals within the agarizaton that
help managers rationalize teir ue o scarce resources Budgetng organzesthis information to
setconstraints an the resources awiable o these nanagers ard groundrules an how the resources
canbe used. Often, thisinternal pricing information suppats chargesto external prices(through
rate charges) sering the proper price sgnals to cusbmers o the FOTW.

Given the importance of this Sgnaling in modifying béhavior to conserve resources and
better protect the environment, it is important to briefly mention a couple of general seps the
POTW cantake t improve the impactof price sgrals:

. Timing and Frequency of Measurement. Mary disclrerge ees ae tesed
on peitiodic measuenerts of influert ard efluert. The CkeanWater Act
sets statutory minimums for the type aml frequemry of testing. Howewer,
these nmimums are urikely to be frequem erough to (1) rapidly track
chargesin effluert characieristics; ard (2) creae cetainty that all of these
changes will lead to adjustments in the surcharge levels. Thus more
frequem measuenmert can be expeced © provide fetter signaling to
dischargers alout what pat of their operations is most important to
address quickly.

. Frequency of Billing. As with the frequemy of measuenen, if
cusbmers receve large bills infrequently (e.g., quaterly or annudly), they
are uralde to react quickly to charges n rates ard urelde to assiate
speciic behavior with increasesn their discharge kvels. This situaion
also applies in communities that commingle wastewater charges with their
overal propetty taxes. All of these aicunstarces end to reduce
discharger responsiveness to price signals.

Cross-Subsidies In General

As noted albve, poor cost accainting matters because ti serds loth managers ard
cusbmers the wrong sgnals atout the financial impact of decsions. Thesesignals canleadthe

! Ore POTW with large ndustia userflows alocated nuch of the plrt’s fixed captal
based on the stength of contributed wasewaer. Since he financial implicatons of this
measurement were so substantial, the 1Us tested their wastewater strength on a daily basis.
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POTW to invest in the wrong pats d its treaiment systemard for dischargers to underinvest in
pretreaiment or conservation. Normaly, POTW rates ae setto recover the cost of providing
WWT sewices. Thus, in the aggegat, revenues nay equalexperditures. Howewer, quite often
celitain cusbmers, types dé cusbmers, or geayraphic regions ae payng too little, while others are
making up he diference ty payng too much The exsting discharge feestherefore include
crosssubgdies. Exhibit 3-1 bdow presents a range of passible cross-subsdies within POTWs
that we visited.Important issues to consider when evaluating cross-subsidies include:

. Magnitude. If the price sgnals aerit perfect, but are fairly close, the cost
and disruption associated with eiminating them may not be worth the
gans. Magnitude $ould be evaluaied in analsolute sense, howewer. For
exanple, if ewery residertial ard canmercia cusbmer is payng only 2
percert more each month to sulsidize the oversight of industial
dischargers, this may not seemsignificart. Howewer, since tere ae so
many cudomers, this 2 pecert could constitute a 50 @ 100 pecert
subsidy to particular 1Us, which would likely have a substantial impact on
the level of pretreatment investment.

. Distortions How important are the dstortions creaed by the existing
crosssulsidies in impeding strategic gaals o the FOTW? For exanple, if
water is scarce n your region but you cant reuse your effluert for
irrigaion due to dscharges of one or two constituents by a handful of
indudries, the resulting distortions are likely large both financially and
ernvironmentally. In contrast, if rates to one IU are slightly higher thanthey
otherwise would be, but wasewaer fees ae an insignificart cost of
business for that discharger, large investments by the POTW to correct the
problem are clearly unwarranted.

. Impact. Correcting cross-subsidies will change the cost of wastewater
treament to dischargers, ercouragng themto modify behaviors that cause
the FOTW to incur the hghest costs. The impact of thesechargescan
reduce @ deby the reed b expard exersive capial infrastucture.
However, for POTWs that have already built capady large emugh to
handle discharges under the distorted pricing, eliminating cross-subsidies
will not be quite as efficacbus. The capial costs muststill be pad whether
or not the capial is being used g dischargers. Thus, crosssulsidies are
most important to eliminate when capacity is constrained.

. Sydem Boundaries. The loundaies d amlysis canaffect which cross-
sulsidies appeathe largestard most in need @ correcton. For exanple, a
cost accaurting aralysis of POTW dischargers may illustrate that IUs are



POSSIBLE CROSS-SUBSIDIES IN POTW PRICING AND RESULTING DISTORTIONS

Exhibit 3-1

Cross-Subsidies

Explanation

Resulting Distortion(s)

Among Industrial Users

Costs of pre-treatment may be

allocated equally across IUs, rathecostlyfor thePOTW to handle will pay less thd
than based on which specific firmsthey should and underinvest in pretreatment.

create costs for the POTW.

-Industries discharging effluent that is most

-Relatively clean IUs will pay more, serving a

Among different parts of the POTW
service area

Fees for service may be equalize
for all dischargers (industrial,
commercial, and residential)
within the Sewerage District,
despite large differences in the
cost of providing this service.
Examples include multi-plant
systems where one treatment plg
is at capacity and others are not;
collection areas with particularly
high pumping costs.

d-Newdischargers will not receive price signal
to locate in the less expensive portion of the
service area.
-POTW managers will not see which parts of
their systems are most costly to run and factd
that into future expansion decisiorSor
example, peripheral areas may be better ser

nthrough decentralized modular WWT rather

othan collection system expansion.

Among IUs and other wastewater
treatment (WWT) customers

Charges on industrial users may
too low to cover (a) the costs of
permitting and overseeing them;

and (b) the cost impacts they haepretreatment.

on the system.

belndustries don't receive the proper price sign
about how their discharges affect the treatme
system and will underinvest in conservation g

Between different municipalities

-Agreements with surrounding
municipalities may not allow
POTW to set fees at levels that
adequately cover the cost impact
of the imported discharge.
-Customers in the periphery of a
service area may be charged mo
because they are in a different
political jurisdiction. This
surcharge may have nothing to d
with the cost of service.

-Dischargers in the surrounding area will

-Dischargers in the periphery may be hesitan
5 hook into the central system even if it is
economically efficient.Dischargersn the
center may receive artificially low rates and

Between water consumers and
waste water treatment customers

Integrated water and wastewater
utilities sometimes subsidize new
WWT expansion or construction
with surplus revenues from water
sales.

-Dischargers may underinvest in conservation
and/or pretreatment.

-POTW may be under less pressure to impro
the efficiency of their operations.

Between the general taxpayer and
the industrial users; between the
general taxpayer and WWT

The POTW may receive general
taxpayer support (e.g., state or
federal grants, general taxpayer
funds) to finance WWDr
pretreatment.Construction grants
or subsidized revolving fund loan
for plants with a high ratio ofJ
flow to total flow essentially
subsidize industrial WWT.

-Dischargers may underinvest in conservation
and/or pretreatment.

-Polluting industries, through reducedVV
costs, improve their relative competitive
position vis-a-vis industries that pollute less.

oY

Between agricultural consumers of
fresh water and WWT

In water scarce regions, federal
policies often subsidize the
extraction and delivery of fresh
water to agriculture As a result,
treated effluent from POTWSs
becomes less competitive.

-Effluent management is more expensive.
-Market incentive for farms to seek out and
exploit treated effluent is weakened or
destroyed.

-Efficiency of water utilization in the region
declines.
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moderately subsidized through higher charges on residertia ard
commercia dischargers. Howewer, if a waershed perspecive were used,it
may became evidert that the largest crosssulsidies ae actialy going to
indudrial direct dischargers. Managers should keep his boundary isste in
mind as they consider where to focus their resources.

Below we have classiied he types ¢ situaions where dstortions in costing are
paticulady likely. Included ae diferences n the cast of treaing disclarges @ disclargers,
difficulties asseiated wih peak dscharges ad system exparsions, ard problems from rigidities
inherent in pditical ageenerts betweenmunicipaities suchas nterjurisdictional agreenerts.

Specific Types of Discharges May Force POTW to Incur Higher Costs

Where spedic types d discharges caotaninate ether the plart’s cdlection systemor its
residuds, treatment costs can rise substantially. The incremental management costs should be
tracked ad alocated kack © the sairce hat is driving the ccst increases.Biosolids managenent,
efflu ent reuse, and oil and grease discharges provide three useful illu strations of this paint.

Biosolids Management

Solid residuds (biosolids) from wastewater treatment can be managed in a number of
different ways ranging from beneficial reuse as soil amendments to incineration and landfillin g of
ash The cost implicatons of these pacices difer widely. Since bosolids nanagenent
comprises letween25 aml 30% of WWT operating costs” contaminarts that force higher-cost
managenent of the meterial canhave large ddlar impacs an the cost of ruming a FOTW.

EPA dudge egulations dipulate the maximum alowalde cacertration of numerous
contaminarts (metals, patogers) in biosolids hat are land appied. Restictions on contamnaton
levels are even more stringent to meet EPA’s highest grade ranking, and may be higher ill to
meet the demands of paticular cusomers wiling to acceptthe residuak. As soon as
contamination levels in ary one aea exeed he alowale threshold, the POTW must dispacse of
the biosolids as adwer grade poduct, or, in same casespayto incinerate it or dispose d it in a
permitted landfill.

Consider the exanple at Massachsets Water Resaurces Authority (MWRA). The
facility invested in a sophisticated dudge pdktizaion fadlity that normally produces a produd
sold as fertilizer. Yet, during the summe months molybdenum (Mo) from ar conditioning
cooling towers drivesMo concertrations high erough that the pelets camot be distributed in the
state, preventing the POTW from utilizing its biosolids in an optima manner. POTW
managenent canrecify this constraint by increasng the anount of biosolids over which the sane
amount of Mo is distributed (not areal option) or by redudng the amount of Mo that remains in
the residuak through source reduction.

? “Biosolids: A Business by Any Other Name Would Smell as Sweet,” Environmenél
Business JournaFebruary/March 1996, p. 9.
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Exhibit 3-2

BIOSOLIDS M ANAGEMENT

Common Practice

Improved Caost Accounti ng/Budgeting

Cog Accaunting
-Costs d hiosolids maragement recovered through

general user fees on all dischargers.

-Where biosolids quality is poor, mare expensive
maragement options are pursued. Cost of these are
spread amag all dschargers.  Voluntary redudion
plans a new local limits are implemented to bring
contaminart levels down.

-Cost for highest quality dudge allocated to all
dischargers based on quantities discharged.

-Incremental costs asociated with poor dudge quality
allocated to discharge's d constituent(s) for which the
biosolids dan't meet the highest sandards

-If POTW unale to allocate full charges to these
dischargers, they can ewaluae outreach or financing
pretreatment upgrades that reduce overall WWTP costs.

Budgetimg
-Biosolids maragement costs are listed asa line item.

-Residuals testing costs may be listed under genera
laboratay costs.

-All related biosolids asts would be grouped together.

Proper cost accaunting should alocate the entire extra cost of biosolids management to
the actvity that creaed that cost Mo disclergers. Mo emissons ae lut one exanple; other
POTWs ey have exceedanes n a \eriety of metals. Theseemssbns can often be linked to
spediic industial uses, or to IlUs asa group. For exanple, one pharnt on the East Coastreceves
avery high proportion of its flow from indudries. The level of contaminants in this flow is such
that they needto incinerate biosolids prior to dispcsal to destoy ary remaining orgarics. The full
extra cest of the treament is propety borne by the IUs rather thanspread arong al cusbmers?

What POTW managers choose o do with this information is up to thent the cost
accaurting systemmerely tells themhow mucha paticular occurence cats them Tradtionally,
exceedeneswere met with regulatory reductons in alowalle dsclerge bvels. Mary alkernative

options ae awaiable:

. The POTW could increase dicharge tes or the cangtituerts of concem,
encouraging dischargers to implement better controls. This could be done
through direct fees, or through some type of effluent trading system.

. If the cests 0 the systemfrom patticular dischergesare extrenely high, but
debys assaeiated wih modifying pemits o increasng disctarge feestoo
long, the POTW might actudly find it economic to pay to install treatment
equpmert on the sites o large dschargers. This appioachis aralogous D
demand-side management programs used for years by electric utilities.

® This statemert assures tat land appicaton is less eyersive than incineration. For
POTWs that areadyhave incineration equpmert, the variable costs d burning biosolids caild

well be less than thietal costs of land application -- at least until the burner needs to be replaced.
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. If the costs of controlling the discharge are extremely large in comparison
to the cost of incinerating rather than land appying biosolids, the POTW
may decde that its curent pracice nmekes te nost serse ecamomicaly
(though not necessarily environmentally).

Effluent Reuse

The issues related to effluent reuse are quite Smilar to those associated with biosolids. A
well- functioning POTW will generally produce an efflu ent that is of sufficient qudity that it can be
reused br same beneficial pumposes. Howewer, contaninarts in effluert suchasmetals, sat, or
microbes, may prevert reuse ¢ effluert for irrigaion. Where ae these catamnarts coming
from? A detailed gudy of sourcesof salinity in Escondido, CA found that water softening plarts
were anong the largestsaurces ¢ salnity in the dscharge aea. The sals introduced ly these
plarts were increasing the salnity of effluert to the pant that the waer was umtracive ©
farmers.

Exhibit 3-3

EFFLUENT REUSE

Common Practice Im proved Cost Accounting/Budgeting

Cog Accaunting

-Effluent is often discharged in compliance with | -In wate scarce regions, the cost of maragng clean

NPDES permit ard forgatten alout. effluent is allocated amag all automers tased on

-Foregone oppatunities to resdl the effluent not | volume of discharge

evaluated. -Lost cost savings fom resdling the treated wate to
farmers or other bulk users is allocated directly to the
dischargers responsible for discharging the constituents
that male the wate unattradive to these alternative
outlets.
-If interest in reusing the treated effluent is low, POTW
needs to evaluate whether existing subsidies to clean
wate (e.g., dueto federal wate projects) is attificially
depressing the value of reclaimed wate for non-patabe
USES.

Budgetimg

-Effluent testing (e.g., Whole Effluent Toxicity) is often | -All costs asociated with maonitoring ard maiketing

grouped urder the laboratory costs. effluent should be grouped undea an efluent

-Revenues from effluent resale gointo general fund. maragement category.
-Revenues rom dfluent sales dould be credited to
effluent maragement.

Escondido is a ussful illustration becauselie phrt is located n a wager-scarce region of
the cauntry (near San Diegg CA), where denand for freshwater is extremely high. Logic
suggess that there wauld be many users interested in the region’s effluert, epecally for non-
potable but higher value uses suclas rrigaton (see Exhibit 3-4). Yet this is not the case. The
qualty of Escondido’'s effluert is not yet high erough for agiicultural usage,due b the dscharge
of constituerts such as btal sats, choride, boron, nitrogen bicahonate, mangarese, ard
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fluoride! Boron ard choride ae o paticular concem to avocado growers, a krge potential
irrigation cugomer.® These discterges ae predaminartly from industial ard rruricipal
dischargers; the rates chargedto these dschargers donot reflect the lost oppartunity to resel the
water.

Exhibit 34
EFFLUENT REUSE OPTIONS
Higher A
Quality Potable Ues
Irrigation
Recharge Surface @ Groundwater
Artificial Wetlands
Sdine Buffer Flows
OceanDischarge
Lower Gedahermal Field Recharge
Quality \

Despte these cotaninarts, side ageenerts betweenfarmers ard dischargers wauld likely
work to reduce he loadings d these costituerts if the rechimed water were sufficiertly valuale.
Despte widespead stortages, Escondido’'s effluert is not suficiertly valuale to farmers
induce hese ypes d¢ arangenerts. This is an arera where piice dstortions within the FOTW
combine with price dstortions cutside © ercourage wastful use é natural resources.

Reclaimed water is most gpplicable for re-use in irrigaion. Yet, it must compete with
irrigaion flows from other saurces. In most of the sauthwesern United Sates, this water comes
through heavly subsidized &dera irrigation projects. Many of the federal water projects do not
chargeirrigation users the interest on the debts incurred to construct the facilities. Many do not
even recover the full costs tefore interest® Historically, irrigators have repad only about 47

* HYA Conallting Engineers, City of Escondido Bine Management @asbility Study
Augug 1995. Prepaed br the SanDiego County Water Authority, pp.3-5.

® Ibid., p. 3-5.

® U.S. Gererd Accaurting Office, Water Tranders: More Hficiert Water Use Passble,
If Problems are Addressgd/lay 1994, p. 23.



percert of the total costs alocated b them’ This percentage would be much lower if interest
were compoundedon the captal costs of water projects (which the farmers donot have to pay),
as is normally done with capital investments.

Thus, farmers have receved watr rights wel below the ccst of delvering that water. If
the farmers cauld thenturn around ard sel their water rights to other uses, they would receve a
windfall, but water would bepriced efficiently. However, historicaly, farmers have not been able
to sel their water rights in federal projects to other uses, ard thus faced a cst of using it on their
crops far below what others were willing to pay for those rights. With artificially cheap fresh
water to use @ their farms, farmers have little incertive to invest in creaive strategiesto reuse
treatd sewage With attificially low discherge ees,the dschargers o the cangtituerts of concem
face ittle incertive to reduce heir disclerges.

Fats, Oil And Grease (FOG) Discharges And System Maintenance Costs

FOG dischargesaffect the cdlection system by clogging up ppes ad punping sations.
Sources nclude estaurants, aub shops, ard food processng plarts. As with biosolids ard
effluert qualty, dischargesfrom a sulset of system uses cancreae large cats for the FOTW.
Unless these costs are measured, utility staff may not invest the adequée resources to deal with
the pioblem. For exanple, one FOTW in the Washington, DC areahad numerous restaurants as
IUs. Despie eforts by the pretreaiment program to control FOG discharges, main punping
stations required expersive degeasng on a regular basis.

No tracking of how muchmeaterials, labor, ard dowvntime asseiated wih these abgs cast
the FOTW peryearwas dwoe. In fact the pretreament coordinator expressedrustration that the
maintenance saff assured the wak was castless, since tey were sabried enployees. This
inabilit y to recognize the oppottunity cos of time is often at the root of poor dlocation decisions
within a FOTW. While the maintenance saff were sabried, ard thus dd have to be at work
aryway, they could have beenusetilly enployed o other tasks.

Once he cat is recaynized, POTW staff can deermine the most effective follow-up
strategy. In many casesallocating the full cost of deaing with a poblem suchas ol ard grease
clogs back © the catributory restaurant provides anexremely effective deerrent to improper
management. In the case of this paticular POTW, however, pditical pressures made it difficult
to passary sulstantial charges lack aito restaurants due © a stong local restaurant lobby.
Howewer, propetlly accainting for the costs might have stown POTW managers that more
outreachard educabn in this area wasikely to payoff.

" U.S. Gerera Accourting Office, Bureau of Reclamation: Information on Alocation
and Repayment of Costs of Constructing Water Prqjéuatg 1996.
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For exanple, the FOTW could have educatd the restaurants atout the growth in
biodiese| a Herd of dieselard hio-detived dieseloriginating, in pat from wase cooking oil.®
Biodieselblerds, in conjunction with a caalytic converter, canreduceenissons of existing diesel
vehicles sothey meet CAA stardads aml reduce ai palution in non-attainment zones” This
growing outlet for FOG creaks a dwer cost dispcsal option than previously exsted, potentialy
redudng illegd discharges.

Exhibit 3-5

MANAGEMENT OF FATS, OIL, AND GREASE

Common Practice

Improved Caost Accounti ng/Budgeting

Cog Accaunting

-FOG disthargers ae forbidden from discharging these
constituents to the collection system.

-They pay a Ermit fee which mayor maynot reflect the
full cost to pemit and oversee them.

-They may or may not be charged substartial penalties
for failure to empty their grease traps a when they clog
a cdlecion pipe When costs are charged back, they
often exclude indirect costs such as gaff time, trave
Costs, etc.

-Permit fees sould cover the full cost of pemitting
FOG discharges and the full costs d any uncovered
FOG+elated deaning of the collection system.

-Full costs of addressing dogs stould be charged back
to the firm causng the problem.

-If urrecoverable FOG wmsts ae large POTW should
increase outreach to explain new options for FOG
management.

Budgetimg
-Caost associated with oil and grease are often lumped

unde the general collection system line item.
Permitting for ol and grease is often in the
pretreatment line item.

-A line item for the entire FOG nmanagement program
should ke included in the budge, and contain all costs
related to pemitting, outreach, and FOG+elated
mairtenance.

-Any costs rdlated to system downtime during a gease
clog should aso be charged to the FOG program.

Specific Types of Customers May Cost More to Service than Others

Not al cusbmers ae craed equal

POTWs reed b recaynize dfferences n the

demands that thesedifferent typesof cusbmers puton their staff ard on their system This is
gererally done to same degee ly al POTWs. For exanple, monthly sewice feesare higher for
larger sewermains, ard sucharges ae usudly levied o high strength wasewaer. Howewer,
there ae many other ways that the costs assoiated wih paticular cusbmers ae rot reflecied n
rates. When POTWs do not recagnize al of the important differences aanss cusbmer classes,
their fee structures will contain a variety of behavior-distorting cross-subsidies. It is commaon that

® Waste oil fracions of bio-detived fracion are curently atout 50 pecert, with the ather
half from virgin soybeans.

° U.S. Department of Energjofuels UpdateWinter 1997, p. 3; Fall 1996, p.1.
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residential users end up subsidizing indudrial dischargers.™® Since it is the indugries that generally
discharge nost of the dificult or impossble to treat contamnarts (e.g., metals), crosssulsidies
often erd up sibsidizing pdluters, violating the pdluter pays principle.

Permitting Costs

At leastewery five years, eachindustia discharger must receve a rew discharge pemit.
The caost to provide his pemit canvary widely. Small, stardardizedindusties, suchasone-hour
photo slops, have the sane processes ahthe sane issies n ewery shop. In addition, the
emissions from any dngle facility are unikely to be large enough to cause operationa or
compliance poblems for the reament plart. Permits canbe stardardized,amd site visits are not
always needed. MWRA, for exanple, has adgted a goup pemit for al small photo shops ard
printers, that gpplies automatically. This "group pe'mit” gpoproach saves substantial staff time.

Exhibit 3-6

PERMITTING COSTS

Common Practice

Im proved Cost Accounting/Budgeting

Cod Accaunting
-Permit fees cover a portion of total permitting costs.

-Where fees docover the full cost of the program, the
fees for any specific pamittee may be substartially
different from the time required to pamit them.

-Residential and commercial cusomers dould not
crosssubsidize IUs.

-lU permit fees dhould ke groupel by dass d facility,
should include admiristrative suppat costs (such as

computer systennms).

-Labor costs, including those to write the permit and
those required for inspecting the plart, should ke
charged directly to the cugomer. Thus complex firms
would pay higher pemit fees.

Budgetirg
-Permitting costs are often lumped into the genera

pretreatment budge, if pretreatment has its own budge
section at all.

-Permitting, regular inspections, and enforcement
inspections are sometimes lumped together, or smply
included in the overall labor line item.

-Permitting, regular inspections, and enforcement
inspections dould all be sepaate line items in the
pretreatment budge.

In contrast, consder a large automotive manufacturer. This manufacturer will have
multiple processes, and sometimes muitiple discharge ponts. The impact of this plant’s
discharges on the POTW system can be substantial, but there are no other smilar plants in the
service area. It is obviousthat developing a pamit for this type of company will r equire far more
time for staff, inspecors, ard adninistrators than the snall, simple plart. A cost accaurting
system that propelly measues low staff time is used ad the ccsts assoiated wih various seps

91n terms of total charges, residential users often subsidize indudrial users. In some
cases, as noted below, fireed service charges on residential customers are subsidized as well.
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of the pemitting process,cangive POTW managers a nmuch better feelfor the incremertal cost of
thistype of discharger. Thisinformation canthenbe used o jusify charging sucha irm for these
permitting costs, reduang the kurdenon residential customers am snall businesses.

Serving Industrial, Commercial, and Residential Customers

Providing metering and hilling services, and operating and mantaining lateral collection
lines, are fairly fixed costs. For larger cusbmers, meters might be a bt more expersive, ard the
callecion lines mght be larger. Howewer, many of thesebasic sewvice costs are the sane whether
one discharges five gdlons of water pe month or fifty thousand. In their basic rates, many
POTWSs have tried to recaynize this fact by charging fixed nonthly sewice tes. A more
sophisticated cast accainting system will alow the utility to understand these differential rates
more cleaty, perhaps refining their charges. Crosssulsidies with basic sewice &nd to
undercharge snall residertial cusbmers. This practice s dictated ky a desre to make at least
basic wasewatr treatment sewice awailable to al homes. By targeiing universalsewice basedon
consumption rather than income, this appioach also umecessaly sulsidizes small residertial
cusbmers wio have more than adequat income to paythe full charge.

Resdertia cusbmers, howewer, require very little in the form of addtional sevices fom
POTW gaff than hookups metering, ard hilling. In contrast, indudrial cusomers require an
ertire pretreament program. Aside fom pemitting costs aleady mentioned, a petreaiment
program experds sulstantial resources o inspect erforce agaist, ard educag industial uses.
In providing these functions, the POW incurs substantial suppat costs related to litigaion,
information managenent, ard laboratory testing. Mary plarts track aly very basic pretreament
costs suchas diect pretreatment staff. The sulstantial costs assoiated wih the infrastucture
that is used to suppat the pretreaiment program (e.g., gaff training, legal space ental, even
sametimes laboratory fees)are dten lumped n the gemra overhead ¢ the FOTW rather than
allocated kack b spediic industia disclergers.

The resuk canbe a canplicated mix of crosssulsidies among cusbmer classes.In some
cases,the costs d ruming the pretreament program exceed cdlectons from industies from
pemitting fees,other fees,ard surchargeson discterge. In other caseswhile industial uses
overal do cover the cets d pretreament in total, paymeris by speciic industies bear little
relationship to the ccsts they place m the FOTW infrastucture. Subsidies tend to flow to large,
complex industies (who are charged he sare flat rate as smaller firms) ard to small caegaical
industies (who require sulstantial regulatory oversight but are too smal to afford a bBrge user
fee)

Insights on Requlatory Efficiency

Cost accaurting systenms can help the FOTW evaluate the efficiercy of regulatory
requirements ard the eficiercy of its ovn implementation of pretreament requirements.
Consider the following two exanples:
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. Small Categorical Industries. Small cakegaical industies provide an
instructive eanple for ewvaluaing ervironmertal cost/berefit tradedfs.
EPA curently requires that al caegaical industies ke pemitted ard
monitored, simply becauseof the industial processeshey use. In same
cases,howewer, the irms ae sosnal relative to the FOTW's flow that
their operations are irrelevant to wasewaer qualty in the region. Yet the
staff time required to pemit ard inspectthese frms canbe sulstantial. In
this situation, alocaing these cats drecly to the smal firm may be
urnworkalde, as he clarges wauld be excessie. Howewer, tracking the
costs can help the POTW illustrate the relatively poor cost/benefit trade-off
assaiated with the current regulatory regime for small ClUs, ard provide
useful input to EPA’s current streamlining effort that may change some of
these requirements.

. Cog of Pretreatment Program. A wel respeced FOTW on the west
coastwartedto better alocate the ccst of its pretreaiment program to the
indudrial dischargers. It undertook a fairly extensive effort to assess the
differential workload to implement its pretreatment program for different
classes D customers (e.g., large ndudria dischargers, small indudrial
dischargers). Included was time spent on pe'mitting, sampling, inspections,
report reviews, erforcemert acivities, laboratory aralyss, ard
admnistration. The resuking numbers stowed ncreasesn alocatd kees
for most indudries of between27 am over 10000 pecert. The uppererd
of this range was d&r caegaical industies with exrenmely low flow.
Howewer, ewen relatively large irms wauld have receved sulstantial rate
increases. Faced wih these fgures, the PFOTW decded to retain a
substantial portion of the cross-subsidy between residential/commercial
cusbmers arm IUs, increasng IU charges ally siightly. Maraegers did not
seemto consider the exrenmely high fixed costs o the program per
discharger as anindicaion that (1) same of the regulatory requirements
were inefficiert; or (2) that their implementation of the requirements could
be streamlined. Retaining the cross-subsidy removed the financial pressure
to address these other factors.

Improving Charge Backs for Cost of Service

Evenif industial uses dopaythe erire cost of the pretreatment program, there may be
distortions within this group d uses. This occurs becausethe oversight requirements canvary
widely acioss different indudries due b the sze, type, or complexity of a paticular plart.
Improving the tracking ard charge backsfor thesetypes ¢ sewices cangreaty reduce coss-
sulsidies. Below, we pesen a rumber of acivities that could benefit from this appoach
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Sampling and Laboratory Support

Federa law requires sampling 1U discharges a minimum number of times pe year. These
sanples nustthenbe amalyzed. Many POTWSs add uphteir laboratory fees,divide ty the number
of IUs, ard recover these cats in fees. This appioachis relatively simple, but doesnot accuetely

reflect the costs o the FOTW asseiated wih sanpling ard testing.

Frst of all, not all

procedues ae the sane complexity (or cost). For exanple, testing for pH is straightforward ard
inexpersive; cettain metals aralyses ae rot. Tracking costs nore caefully providesimportant

information to the POTW:

Are there cetain aralytical tests that we dotoo few of to justfy the captal
equpment needed & do them ard should be outsourced? This decsion
mug beviewed na only in terms of ddlar savings, but in terms of how the
speed and qudity of results on outsourced testing compares to doing it in-
house ad afects the FOTW'’s basic missbn. Many POTWSs have reduced
costs sulstantialy by serding same specalized amlyses b outside Bbs, or
by increasng their aralytical volume by acceping sanples from other
municipal agencies (in-sourcing).

Are there cetain IUs that creae a subtantial cost burdenon us kecauseof
the types ¢ materials they discharge? Are there way to help them
substitute less-problematic materials or switch to zero discharge?

Exhibit 3-7

SAMPLING AND LABORATORY FEES

Common Practice

Im proved Cost Accounting/Budgeting

Cog Accaunting
-Laband samging fees albsorbed by utility; or
-Laband samging fees divided evenly amang IUs.

-Costs d adual samgding and analytics required tradked
and charged back to specfic 1Us.

-Casts includelabor of samgding or labtechnician.
-Casts include overhead lated to equipment used:
depreciation, rent on laboratay spac, ec.

Budgetirg
-Laboratory budge listed as a separate line item.

- Sampling costs hidden in overall pretreatment budge.

-Laboratay costs related to pretreatment shown as a
line item in the pretreatment budge; laboratay costs
asociated with other adivities groupel with those
adivities.

-Samging costs listed as a spaate line item under
pretreatment and enforcement, depending on reason for
taking samges.

BecausdUs dten sem their own sanples to private labs for aralysis, they will be familiar
with the prevailing charges for paticular types of analytica work. This makes benchmarking
laboratory performance both easy to do and quite important. If full costing of laboratory tests
insde he POTW suggess the tests are substantially more expersive than external ones POTW
managers will need to proceed caubusl in terms o what they charge IUs. They should ako

3-13




identify the reasm(s) that internal sevices ae nore expersive am use his information to guide
their next geps

Enforcement Activities

As smon as a wlation is suspectd, pretreaiment acivity for a spedic IU tends to
increase. Inspection visits are likely to rise, including some surreptitious sampling. The numiber
of samples being taken and analyzed will also rise. If litigation begins, legd costs for the POTW
will also increase substantially. The pdluter pays principle suggess that al of these casts should
be passedn to the violator. Where a volation is suspeatd, but not found, erforcenernt costs
should be borne by the pretreatment program overall, but not charged to the specific facilit y.

Exhibit 3-8

ENFORCEMENT ACTIVIT IES

Common Practice Im proved Cost Accounting/Budgeting

Cog Accaunting

-Increased inspection costs absabed in general | -A cost object should be st up for each IU under
pretreatment program @sts. enforcement sugpicion, with all reated work
-Increased laboratay amalysis dten included in general | (inspection, samging, litigation) tradked ard recovered

from the IU.
-If a sugected violation turns aut not to be real, costs
should ke borne by all IUs in general.

laboratay spending rather than charged tothe IU.

Budgetirg

-Casts for inspection, laboratay aralysis, ard litigation
are generally spread into three functional areas
(pretreatment, laloratay, ard legal). This malkes it
difficult to track spending pe case, animportart figure

-Managers dhould have the alility to tradk spending by
case. An enforcement line item that ontains all
suppating sub-adivities might be a way to accomplish
this.

when stting penalties.

Costing Wastewater Treatment Separately from Water Delivery

Across the country, many districts are served by integrated utilities that provide both
water ard wasewaer sewices. Integration of the sevices canoffer efficiercies, such as
coordinated biling. However, many integrated utilities do not make a clear distinction between
the costs of the water and those of the wastewater system. As aresult, the fees set by the utility
may serd the wrong sgnals to cusbmers. If water is undempriced,cusbmers may not adequadly
conserve water. If wastewater is underpriced, large dischargers will have a reduaed incentive to
improve their in-plant reuse of water.
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Exhibit 3-9

WASTEWATER TREATM ENT AND WATER TREATM ENT/DELIVERY

Common Practice Im proved Cost Accounting/Budgeting

Cog Accaunting
-Functional srvices povided to both wate ard | -Activity drivers are used to allocateall joint costs to the
wastewate cugomers are not tracked separatdy. | respecive ervicesprovided.

Examges include administration, laboratay, and | -Caosts are then further allocated to specific 1Us based on

information systems. demand for those srviceswhenever passible.
Budgetimg

-Wadewata and Wate services are generally broken | -Budge breakouts for wastewater and water should
out in budgds. However, each of these budge areas | includeadmiristrative suppat services.

will often exclude costs asociated with suppat
functions. As a result, there may be substartial
overhead costs that have not been linked to dther
business sevice provided.

Discharger Location and Multi-Plant Systems

Disclargerlocaion within a reatment plart sevice aea caraffectthe cost of treatment in
three nain ways. First, the distarce fom treaiment may gererate higher unit costs for collecton
systems (more miles of pipe travelled) and may require additional punping. Second, a large
system espeally those with multiple treament plarts, may have a mx of newer ard dder asses
that have very different techical constraints amd cost structuresin different parts of their districts.
Large dfferences ae canmon in industy. For exanple, the ccst difference betweenthe best ard
worst performing plart within a sngle firm canvary by a ratio of threeto one. Even once
techical parameters suchas pant age,tecmology, ard location are cantrolled for, this variation
can dill be as high as two to one, indicating the importance of good management in plant
efficiercy.* Finally, sincea sulstantial portion of the cast of wasewaer cdlecton ard treamment
is fixed, differences n capadiy utilizaion canhave large mpacs on unit costs.

Undestanding and tracking this variation is important in rationalizing existing capecity.
Where capady is tight, differential wasewaer fees carercourage mew developmert to occurin a
lower-utilized portion of the system.”* These &es caralso ercouragedischargesto conserve the
scarce resources, adlowing the infrastructure to last longer. Where a utility wishes to have
uniform rates acposs te sevice dstrict despie sulstantial variations in the ccst of sewice,
improved ccst accaunting can erade POTW staff to better target their pretreatment or
conservation resources.

' Chew, W. Bruce, Timothy Bresrahan, ard Kim Clark. “Measuemnert, Coordination,
ard Leaming in a Mukiplant Network,” in Robert Kaplan edior, Measures for Manufacturing
Excelence (Boston: Harvard Bugness Sclool Press, 1990) p.129.

12 Obviously, water treament fees ae kut one o many variaes ealuated by a canpary
when deciding where to locate a plant.
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The information can be used by managers to plan infrastructure improvements, as well.

For

exanple, one Virginia POTW linked ts phrts together, erading themto averagedenand across
the retwork by diverting sreans wherever necessayr.™

Exhibit 3-10

DISTANCE FROM PLANT /MULTI -PLANT SYSTEMS

Common Practice

Improved Caost Accounti ng/Budgeting

Cog Accaunting
-Discharger fees often based on the average cost of

servicing all zanes. POTW maragement may not have
a good handle of differential costs of service dueto aset
type distance from treatmant, or utilization levels.
-Although many districts have higher fees for IUs
outdde of the city, these rates dten have mae to do
with pditical power than with differential costs of
service.

-POTW should tradk differential costs d service based
on distance or zane of the district to use éther in rates
or in planning.

-Cost surcharges for differential service costs (such as
collection ard punping) maybe in order.

Budgetirg
-While some POTWs have separate budge informatian

for different treatment plarts, even these may not
includethe asociated overhead osts.
-Often, infragrudure costs are lumped together.

-Budge line items for gspecific assats to uppat
peipheral srvice maybe helpful.

-Budgé line items for specific key assets with very
different costs maybe helpful.

Capacity Limits to Existing Plant May Drive Up System Costs

Wastewatkr treatment systenms ae camplex processes wh numerous canstraints. For

exanple, collecion systens can be too snall to alow a dstrict to utilize ts ernire treament
capady. Treamment capady may be too small to handle the curent flow. In both of these cases,
the utility can invest in expansions to solve the problem. Alternatively, cost accaurting cangive
program managers information on which dischargers are utilizing the largest portions of the
constrained item so they work with these dichargers to reduce heir loadings. This is aralogous
to demand side management programs in eectric utilities, and may be substantially less expensive
thanexparding uppl.

Physical flow constraints are but one of many possible paameers that may limit system
capady. For exanple:

. Very high srength wastes may require longer residence times than standard
discharges. Since troughput is equalto tecmical capady multiplied by
averageresiderce time, longer residerce ime canuse up f@rt capady in
the same way that large flow can.

% This increased flexibility comes a a cost, however. The cost of the flow diversion
infrastructure is similar to capacity expansions to handle peak flows, and should be alocated to
the customers causing the peaks.
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. Peak loadings in flow, grength, or other parameters, may require larger
scaé a more complex treament plarts, driving up cets as wdl Cost
accaurting canhelp identify what cusbmers a practces dive up peak
loadings and identify ways that peaks can be reduced.

Pricing capadyy is very important if the WWTP warts to ser the pioper signals ©
dischargers, ercouraging themto reduce heir denand duiing peak paods A variety of pricing
schedules have been developed in the dectric and natural gas utilit y indudries for this very reason.
For example, peak prices tend to be higher than off- peak prices. Indugries that are willing to be
“shut off” during peaks a given discaunts. Fnally, the alocation of peak sgtem costs anong
cusbmers is done to try to reflect which cusbmers dive the peak deiand.

Gas utilities alocate infrastructure costs, such as distribution systems (analogous to
callecion systens in WWT), ushg the minimum size heay. The snallest scaé system required
to sewve a sardard cusbmer is alocated © eachcusbmer. The diference Etweenthe snallest
scak systemard what is acualy in place s alocatd kased o denand. Thus, larger dischargers
paya hgher share o the infrastucture costs.

Exhibit 3-11

HYPOTHETICAL IMPACT OF PEAKS
ON PLANT SZING

Capacity required to treat pesk
flows, including inflow and
infiltration

0.8xmgd

Variation in dry weatherflow plus

03 i
xmgi safety margin allowance for nea-term growth

x mgd camdty Average Daily Dry Weather Flow

But on top of the larger dischargers is the issue © peak capaty. The addtional cost of
handling peak discharges can be substantial. Exhibit 3-11 alove suggess that the required
treament capady canrise subtantially to handle peak fows. Additional cdlection capady ard
storage facilities need to be built as well. Allocating these costs appropriately can be quite a
challenge  Somerules of thumb:

. Bastc capady, plus a saty margin for normal variarce n dry weater
flow, should be allocated equally to all customers.
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. Incremental capady required for alove-average dschargers should be
allocaied to cusbmers using that capady based o flow. There ae a
couple of common methods b alocatke these derand charges amng uses
to encourage peak reductiotis.

- Coincident Demand Bthod Also known as the pesk responsbility
method, costs ae alocated b cusbmers basedon their demand during
the time of systempeak:> The rationale is that denand paterns at this
point in time are what drive the utility to build the scale plant it did.

- Noncoincident DemandMethod Allocaes cets lesed o the
individual peak or each cusbmer, regardless of when this peak
demand occurs relative to the peak demnd on the treaiment system
overal. The noncoincident demand mehod makes sense when the
sizing of captal is driven more by the individual peak han by the
aggegat peaksuchas nay be the case wh the size of portions of the
collection system.

- Averageand Reak Demand Mthod. Under this method, the awerage
load rate multiplied by the total demand charges to yield the costs
asseiated wih awrage use. These csts are alocaied anong
dischargers basedon share of amual loadings. The residual costs ae
assured to be assaeiated wih peak derand ard alocated basedon the
coincident peak method.

Electric and gas utilities have long worked to manage peak demand through their rate
structures. Some of these appracltes fave beenadaped by wasewater treament plarts; others
may be valuable peak management tools going forward. These are summaized below in Exhibit
3-12. A number of peakrelated issues dr POTWs ae then preseted in greaer detil.

! National Association of Regulatory Utility Commissioners (NARUC), Gas Distribution
Rate Design Manua(Washington, DC: NARUC), June 1989, p.27.

* To reduce he cost impact of measuing the single amual peak imprecisel, many
utilities average the contributions to the top five or ten pesk periods throughout the year to
calculate the cost allocations.
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Exhibit 3-12

DIFFERENTIAL RATESFOR PEAK LEVELING

Issue Cost Im pacts Rate Sdution

Peak demards cgeate need for | POTW must huild expensive | -Interruptible rates  provide
expensive, larger scale capecity, | collection and treatment capecity to | reduced charges to customers
though this capacity is infrequently | meetthose peaks. willin g toforgo services during peak
used. events. Fa POTWSs, IUs might
have dorage capecity on-site
enaling them to dday discharge for
aweek @ 0.

-Demand charges beased on pesk
consumption pattens forces
consumers d peak @pecity to bear
most of the cost of providing it.

Seasonal populations a produdion | POTW must build expensive | Seasonal rates charge higher rates
drive demand far above “normal” | collection and treatment capecity to | for users during the peak san to
level. meetthose peaks. encourage peak leveling. The
coincident demard mehod of peak
allocation aaomplishes this same
gaal.

IU has internal treatment, but | POTW need to provide cdlecion | Standby rates recover thes
wishes to rely on POTW asa tkackup | system infradrucure and capecity | incremental costs through fixed
in case of problems with in-house | for an infrequent user. charges rather than through fees
system. discharges.

Source: National Assaiation of Regulatay Utility Cammissioners, Gas Distribution Rate Design Manua) June
1989, pp. 51-53.

Inflow and Infiltration (/1)

Wastewatr treatment capadiy is very expersive. While there are ecanomies of scaé in
bigger cdlection pipes ad bigger treament plarts, the alsdute cost per unt treaed remains
high. Given thesecosts, the size of the ertire treatment system should be built only to the ske
needed dr the pgulation to be seved. Perhaps nore than ary other saurce, I/l drives up the
captal infrastucture of wasewaer treatment. I/l is comprised ¢ a variety of sourcesof street
runoff, combined seweroverflows, ard leaks bat let rainwater into the sewage sfem Orce
these sarces eter the sewersystem they require pipe capady to be trarspated to the treaiment
plart, storageareasfor whenthe treament plart is at capadiy, ard treament capadiyy to treat
what used o be relatively cleanwater.
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Storm suiges carbe managed trough retainment basins that store peakflows, allowing it
to work it's way through the FOTW during the weeksfollowing the storm evert. This peak
leveling tecmique & less eyersive than building treament capady large emugh to treat the
storm peaks. However, it il requires larger szing of collection systems and punps, as well as
the cost of building and mantaining large storage basins. ™

I/l is a bg problem. Accarding to a recet AMSA suwvey, inflow ard infiltration (along
with stormwater that goes b the phart) comprised atost 25 pecert of total flows, increasng the
treaiment capady required by the sane anount. This figure represens an average;values br
spediic plarts are sulstantially higher.

Exhibit 3-13

AGGREGATE FLOWS OF 107 POTWS

Flow Type Flow (MGD) Percent of Total
Infiltration/Inflow 2,423 20.2%
CombinedStormwater 502 4.2%
Total Wet Weather to Plant 2,925 24.4%
Residential 6,826 56.7%
C&l 2,253 18.8%
Total to Plants 12,005 100.0%

Source: Association of Metropolitan Sewerage Agencies (AM3AEg AMSA
Financial Survey1996,p. A-17

The costs o extra capady to handle wet weaher peaks asswated wih 1/ should
be alocated as @sely to their saurces asd posshle. Often, the cbsestone cancome to suchan
allocaion is appy the ccsts to a paticular zone of the cdlecton system ard thenalocate within
that zone to eachcusbmer. Howewer, careful costing of the I/l everts canprovide exrenely
strong inducenerts to carrect common saurces @ I/1, suchas nanhole or sewerleakage sunp
punps or faulty sewer connecions. A detiled gudy of 1/I control options in the Lower Pasxton
Township Authority in Pennsylvania is instructive, shown in Exhibit 3-14.

* The phcenert of storage fasins is also important. Placing the kesins away from the
plart alows a educton in the peakng capady required on the trurklines as wel, savng
addtional funds.
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Exhibit 3-14
INFLOW AND INFIL TRATION CONTROL IN L OWER PAXT ON TOWNSHIP
AUTHORITY, PA
Control I/1 Contribution I/1 Control Costs
Appr oach (%) ($/gallon removed)
Remove Sump Pumps 19 $0.04 - $027
Grout Manholes 25 $0.04 - $030
Grout Sewers 15 $0.05 - $036
Mainline Replacement <1 $0.16 - $222
Lateral Repars 42 $0.20 - $372
Equalization Basins N/A
-Aboveground tank $0.98
-Below ground tank $1.32 - $480
Convey and Treat N/A
-Additional capacity at $6.16
existing plart
- Construd new plant $3.81 - $1880
Source: James Elliott et d., “Removing Private Sources of Infiltration and Inflow,” Water
Environnent & Technology, Augug 1997,pp. 55-60.

The implicatons of this spediic aralysis are ckar. For POTWSs facihg capady constraints
due b I/l problems, supply-side @tions exceed he cast of denand-side options to reducethe
inflow by a wide margin. Proper cost accairting for the ccst of handling the peak fbws can
provide POTW managers with very clear Sgnals in this regard, giving them leverage to implement
control strategies quekly:

. Increase Rates. Charging I/l saurces he incremertal costs o having to
increase PTW capadiyy to handle the flows would inducerapid control of
the many private sources of I/I.

. Defer Accepance of Devebper-Constructed Collection Systems. The
Pennsylvania sudy estmated that over 40 pecert of the I/l ertering the
plart came from defecive lateral lines. These ines ae dten built by
dewelopers as a cadition of alowing the dewlopment to go forward. The
incertive of these desdlopers is to put in the kteral lines as cheapl as
possible so that the POTW will acceptthe rew discrergers ard pegle will
buy the rew propetty. Often these #terals are parly built ard leak from
the keginning. Armed with information on the realcaost of /1, POTW staff
canrefuse b acceptthe rew laterals until they have provento be of saund
qualty. The FOTW can also require bonding that alows the 1/l to be
corrected if the laterals are problematic.
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. POTW-initiated Remediation.

Where charging 1/l saurces heir

contribution is impossble due b measuenert problems or pditical issues,
the POTW may 4ill find it less expensive to pay for retrofits directly in
order to avoid the need for new plant capacity.

Exhibit 3-15

INFLOW AND INFIL TRATION

Common Practice

Im proved Cost Accounting/Budgeting

Cod Accaunting
-Costs d I/l embedded in the basdine capital costs d

the facility throughincreased scale requirements.

-As facility nears its existing capacity for wet weather
flow, dorage, or treatment, I/l issues become far more
importart.

-In plarts with excess @pecity, incremental costs d
handling /I should ke charged back to sources of I/1 --
at lead to zanes of the system. In plarts with dwindling
capecity, costs of capital expansion to alleviate the
shortage should be charged back to I/l sources to
encaurage canprehensive I/l contrals.

-Excee@nces associated with SSOsfrom I/ should be
charged back to I/1 sources.

Budgetirg
-POTWs mayhave I/l or sormwate divisions that deal

with 1I/I issues. However, these costs may not include
adminstrative suppat needed or the costs of increased

capital 9zing.

-New capecity required for I/l related peaks sould be
budgeed ard includeall financing costs.

-I/I operations should include suppating adminstrative
and amalytical functions.

Large Dischargers and Seasonal Peaks

The minimum sizetheary allocatesbaselne costs of treament acioss al cusbmers. Large

dischargers creake addiional denmands on the

system by the skeer quarity of wasewaker

discharged. Collection pipes, punps, and treatment infrastructure must al be made substantially
larger to handle the addiional flows. To ercourage eficiert decsions regarding on-site reuseor
treament versus dsclerge, the incremerntal costs o the addiional equpmert needsto be
allocated back to its sources. Most POTWSs dothis in the form of a dscharge ee. Peak ete
pricing will spread the incremental costs of facility Sze across a smaller portion of the discharging
unverse, as a large numkber of cusgomers (e.g., residential) will not exceed he level of disclerge
used m the mnimum sizing of the system As a resul, the rates perunt dischargedon thesehigh
quartity dischargers cauld wel be higher thanthe rates charged br the kaselne system
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The more variade these érge dsclerges, the larger the incremental unts clarges ae
likely to be. Thisisbecausehe sanre fixed capial must be putin place b handle a snaller amual
flow. Inresat areas,for exanple, populations candouble or triple during peak ronths, creaing
derand spikesfor suppat functions such aswagewaer treatment. (Once agan, the spikes for
WWT are more difficult to handle than for exanple, those from electiical denand, since sevices
are dfficult to import. Networking plarts is one way to better absarb the peaks) Seasmal
surchargesreflecting denand paterns during this peak peiod canhelp send the poper signals to
dischargers to conserve capady more during the peakmonths. Many POTWSs increaserates only
to seasonal cusgomers. This gpproach, while seemingly more equitable to year-round residents,
will not encourage capecity conservation by al dischargers. This may reduce the opportunities
for minimizing the costs of demand redudions.*’

Exhibit 3-16

LARG E DISCHARGERS/SEASONAL PEAK S

Common Practice Im proved Cost Accounting/Budgeting

Cod Accaunting

-Large dischargers are normally charged a e pea unit
discharged requiring treatment (excluding surcharges
for srength).

-Fees for larger users vary from lower than averace (a
form of a volume discount) to higher than average
(increasng block rates). It is difficult to asertain how
closdly increasing block rates are linked to cost impads
of large discharges.

-Many POTWSs do not increase rates duing peak
SEBsoNS.

-Unit fee should be based on incremental capecity
required to hand e the larger flows.

-Dischargefees diould be higher during seanal peaks.
These surcharges should be borne by all dischargers
requiring services during the pesk months and nd
excludeyear-round residents.

Budgetirg
-No differentiation of peak and basdine costs or

revenues.

-Differentiation of peak and basdine costs would help
illustrate the incremental costs d peak-increasng
demard pattens.

System Expansions May Create New Challenges

Systemexparsions creae challenges br POTWs for two reasms: the large sca¢ of most
new captal equpment (captal “lumpiness”), ard a picing model that charges uses the average
cost of existing capady even when addng to that capady would be sulstantialy more
expersive. Eachof these tens is explained in greaer detil below:

" Seasonal pricing is a good example of how important the timing of pricing signals is.
Unless dischargers duiing the pesk months know ahead of time that their rates will be
substantially higher than normal, they will have little incentive to reduce their discharge levels
through increased recycling or water conservation.
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. Capital “Lumpiness.” Wastewatr treatment is a captial intensive industy
with sulstantial ecaromies d scaé. Thus, new capadiy is brough on line
slowly, ard in fairly large capa¢y “lumps” Right before new capady
comes o line, the dd capadi is likely to be fully utilized, with capady
shortages. Right after the new capacity comes on-line, utilization will drop
sulstantially, ard unit costs (i.e., the capial costs perunt treaed) rise
significantly. While al capital intensve markets experience this dynamic to
same degee, it is worse in wasewaer treament. In the paperindusty,
for exanple, a new plart canexport its pioducion over a wde aea. Thus,
the new capady sumplus is shared by multiple plarts rather than just one.
POTWSs provide sevices n a fixed area,; it is quie difficult to “import”
more wasesteans o treat Thus, the phris operate with sulstantia
excesscapady urtil new growth increases e wasésteans requiring
treatment?®

. Average 4 Pricing. Because ®TWs ake regulated ndusties with rates
based m their cost of sewice, the rates charged b cusbmers ae, in effect,
the average cat of sewice. If charges n regulations, financial conditions,
or construction costs make plart addtions (hich are the merginal costs
for the utilit y) more expensive than the average cost of existing plants, the
average cost price could be substantially lower than what the utility will
needto charge once the new plart comes o line. As a resul, dischergers
will not ge the price Sgnals that would exist in a competitive market that
capadiy is becaming tight ard they should dowhat they canto reducetheir
discharges.

System Expansion to New Areas/Customers

POTW exparsion canbring many capadly issuesa the suface. The cost of new lateral
lines b sewice hese cusimers should gereraly be borne in full by the new cusbmers. More
complicated are issues associated with how the new discharges will affect capacity requirements
in trurk lines, punping siations, ard treamment plarts. These mpacs nmay be from normal
discharge rates, or from new peakng denands (including 1/I) from the addtional load. New
discharges may aso affect the qudity, and hence the marketabilit y, of resduds.

A common tendercy is to wart the rew dischargers to paythe full costs of extra capady
asseiated wih their discrarges. As noted alove, unless he cost of scace capadiy is chargedto
all discrergers rather than just new ones, the proper price sgnals to reduce consumption of the
scarce capecity will not be sent. This being said, prope accaurting of the full cost of the

'8 Problems assaiated wih captal lunpiness carbe mitigated somewhat by coordinating
collection system expansion with new treatment capecity construction, and by installing a series of
smaller scale treatment units as demand rises.
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exparsion is needed & compar aganst aternatives. As in the I/l exanple alove, many
alternativescould be less eyersive than simply exparding canveyance aml treatment capadiyy to
hande the new volume.

Ore key issueto be grappkd with is the issue © certralizaion versus decetralizaton.
For derse, urban populations, cerralized teatment of wasewaer is gereraly the nost efficiert
appoach At same point, as cdlecion systens ae eyarded nto more spasely-populated
districts ard certralized treatment capadiy it used up,the full cost of exparding ceriralized
treament could wel exceed hat of ushg a snaller-scak, decetralized appoach'® One
outspoken critic of the cettralized teatment model argues hat many vialle decettralized methods
are overlooked, ard that packetplarts under the catrol of a seweage auhority, could often be
used?® New tecmologies, suchas atificial wetlards, are ako more viatle in rural areas wiere
land is more plentiful and retention times can be increased. Technologically, unless sawerage
authorities recagnize te nche, off-grid opportunities for these ewlving techmiques, the
approaches will not benefit from the trials and incremental improvements that alow them to move
into the mainsreamover a perod of a decaderoso.

Without proper cost accaurting, the breakpoint for alkernative reaiment is not visible
plart decsion makers. Any costs assoiated wih exensions, including new treatment capadiy,
new deli issuace, ard increased puping or calection system capady need b be compared ©
the cost of decettralized alernatives.

Differential Impacts of System Expansion by Customer Class

The available options for addessng new sewice reeds carbe constrained by paticular
types of dischargers in the new areas 6 be seved. Unless he full costs o these speal
requirements are properly tracked and dlocated to their causal factors, the utility may decide to
pursue adss cat-effecive gption.

Consider the exanple o a lrge ndusty looking to locate in arural area,ard warting the
POTW to provide service to them. Many resdential and commercial cusomers will receve
service as well, redudng the unt costs of the extenson. However, this paticular indudry
dischargesconstituerts that interfere with the efectiveress ¢ the decetralized gtions a which
contamnatesresiduak, precluding their local reuse. In the alserce d this discharge, the erire
region could be sewiced ata sulstantially lower cost ushg decetralized teament ard local
reuse of biosolids aml efluert. In this exanple, the erire incrementa cost of exending the

Y For exanple, two small towns, one in West Virginia ard one in Virginia, realzed
substantial savings (42 to 65 pecent) usng dternative systems rather than instaling a
conventiond WWTP. See U.S. General Accourting Office, Water Pollution: Information on the
Use of Alternative Wastewater Treatment Syst&magtember 1994, pp. 3-4.

?0 See Dawd Verhiuzen “Paradigm Shift: Decettralized wastwaer systens may provide
better management at less cog¥dter Environment & Technologgugust 1997, p. 49.
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certralized system over building a snaller, less caonplex decetralized sgtem (plus he lost
revenueson residuak reuse) should be alocated b the industy. Town development authorities
may decde b go forward aryway, arguing that many other indudries would soon follow;
howewer, at leas the decsion would be made wih anunderstanding of how much servicing the
indugry was really costing the municipdity in the short-term.**

Exhibit 3-17

SYSTEM EXPANSION/CENTRAL IZED VERSUS DECENTRAL IZED TREATM ENT

Common Practice

Improved Caost Accounti ng/Budgeting

Cog Accaunting
-Costs of infradrudure asets are not generally

disaggregated in such a way to be alle to assess the full
costs of line extensions.

-Incremental costs d capecity expansions may not be
linked to the factors driving that reed (e.g., expanding
service to a new area). As a result, system expansion
can't be campaed to decenralized altenatives o
demard-dde maragement.

-Costs asociated with system expansions ot always
linked to specfic customers or customer classes.

-Costs of scarce capacity shoud be bome by 4l
dischargers contributing to that sarcity, not just to new
entrarts.

-The total cost of system expansion, including all
impads on conveyance ard treatment, needs to be
compared to alternative methods to provide service.
-Where thee e)pansion casts are due to specfic types
of discharges or dischargers, costs should be borne by
those particular entities.

Budgetimg
-Casts of extensions are hidden in very general capital

aquisition line items

-Budgée line items should provide manages with
informatian on the full incremental costs of system

expangon.

Interjurisdictional Agreements

Many POTWSs receve flows from dischargers located outside of their jurisdictional
boundaiies. In thesecircumstarces,POTWs face a dficult situaton: the dscharges brce hem
to incur costs ard afect plat peformance, yet they have no pditical auhority over the
dischargers. This issue $ resdved using a cotraciual agreenert caled an Interjurisdictional
Agreement (1JA). 1JAs outline the rights and responsibilities of the various municipdities in the
agreenen (there are sometimes more thantwo), but often do soin a fairly legaistic ard urwieldy
way. |JAs do not inherently increase he distortions ass@iated with POTW managenent;
however, in practice they often constrain the ability of the receving POTW to regulate
dischargers a adequadly recover costs. The case sidy of Escondido, CA in the next chapter
provides additional illustration of the challenges 1JAs can create.

?L A Gerera Accourting Office stidy of alternative treamment technologies bund that
same state amd local codes aataly required caonventional treatment, creaing a sulstantial barrier
to the use 6 atternatives. Codes suchas tese nake it hard to attract investment for system
construction becausenot always clearif the phart will, in the end, be pamitted. See U.S. General
Accounting Office, September 1994, op. cit., pp. 40-43.

3-26




While 1JAs canbe charged, doing sorequires a &irly complicated palitical processard is
gereraly difficult to do. As a resul, IJAs are dten left in place despeé their problems. Costs on
a system from dischargers in another municipdity may be borne in pat by in-system dischargers,
artificially increasng the cost of wasewater treatment to local industies.

Cost accaurting canbe a usetll tool to highlight the crosssulsidies that an 1IJA may
ertail. By tracking the ccstimpact d discharges,as desgbed in the various sedbns alove, ard
then grouping these cats for al disctargers in arother municipaity, POTW managenent can
assess if cross-subsidies exist and how large they are.  This evaluaion will help managers
determine when crosssulsidies are so large that the IJA must be renegotiated, ard when
improved outreachor evenin-plant investment in discharger plarts canhave a paitive return to
the utility.
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4. DETAILED CAS E STUDIES

To augnert the topical summaries we have conducied cag gudies of budgetng
ard cost accainting systens in placeat two actual POTWs! The canplexity assaiated
with ruming a POTW is not quite as appat in the topical sunmaries as whn the
multiple functions and systems are evaluated together. The case sudies illustrate how
small distortions, when combined wih others in a FOTW, canhave a brge mpact on
facility szing and operations. The case sudies dso illustrate how the needs of, and
congtraints an, various goups nvolved wih the FOTW make compromises in costing
(relative to the theoretical optimum) necessgr. POTW managers canusethe information
contained here to help them strike their own balance egarding what information they
collect ard how this information is used ©Elative to budgetng ard rate setting. As noted
throughout the report, the pupose of improved information is to erhance manageial
decsions whether or not there ae ary charges nade D rates.

We are very appecitive of the many pele asseiated wih the Ciy of
Escondido, the Massachsets Water Resaurces Aithority (MWRA), the Ciy of San
Diego, and the San Elijo Joint Powers Authority who were willing to give us their time
ard insights to make these case wte-ups p@sble. The Ciy of Escondido is a rlatively
small treamment plart with important treatment asses shared wih its surounding cities,
including San Diega MWRA is a lberge nunicipal systemsewicing scaes d communities.
It acts as a wblesaér, charging towns rather then dischargers for their sevices fther
than pretreatment which is billed directly to 1Us). This mix of facilities dlows us to
present awider range of issues than would be possible with very smilar POTWs.

The City of Escondido, CA

Escondido, CA is a nediumsized bwn located aitsde d San Diega The cty
operates its own wastewater treatment plant, the Hale Avenue Resource Recovery Facility
(HARRP. Escondido patticipated n EPA’s evaluation of pretreatment program success
factors and challengeslast year, ard ageed b paticipat in this effort as wel The cty
was targeted as a casestudy due b a rumber of interesting characieristics dertified
during last year’s site visit.

. Capadty Shortages. The city is at or near capady for both its
treatment plant and its outfall. Careful allocation of costs, in order
to ercourage capaty-conseving behavior on the pat of
dischargers, becames increasngly important as exsting capady is
used up.

! Case sidies ae tesed @ a caitribution of written docurrents, telephone
interviews, and pesonal interviews. To protect the candor of interview participants,
speciic comments have not beencited to individuak. Citations within the chapter are
limited to written materials.



. Sharing of Key Assets. The cty shares keyprogram asset with
surounding cammunities, including the toth the outfal ard its
treament plart. Sharing of these resources is governed via
interjurisdictional agreenerts, instuments that are dificult to
modify ard do not aways send the pioper pricing sgnals to
participants.

. Informal Conditions Assodated with Municipal Discharges.
The cty receves dscharge fom a municipaly-owned water
treament plant (WTP). Although the WTP disctarges have
significart impacs on plart operations, the relationship betweenthe
water and wasewaer plaris is informal ard not based o the
economic value of services being provided. This type of
arrangement is not uncommon in municipdities, but can meke
efficient plant operation more difficult.

. Salke of Valuable Residuals Condrained by Contaminant Levels
and External Govenment Subgdies. Locatd n water-scarce
Southern California, Escondido should have ready resdle markets
for its effluent. However, a comhination of high contaminant levels
(salts ard metals) ard attificially cheap aernative sairces @ fresh
water for irrigaion impede HARRF's aility to remaket its
effluent.

While the dscusson below is orgarized ly topic areas,there ae afew undelying
issues Hat bear mentioning. The first, fragmentation of control, impedes Bcondido's
ability to rationalize its limited resources. Fragmentation of control dilutes management’s
power to regulate and control practices hat affectthe goeration of its part. Inthe cty of
Escondido, fragmentation issues déct its pretreatment program, its gptimizaion of key
asses (such as he treament plart ard the outfall), ard the resak of effluert. Although
cost accaunting appioactescanhelp the FOTW to idertify the costs of exsting pracices
as well as more efficient solutions, the fragmented control will require political action to
recify. Staff were wel awae o the rigidities hat this fragmentation creatd for their
program; on more than one accason, interviewees emarked that long-term plaming ard
expansion would be much easier if the region were organized as a special utility district
rather than governed through interjurisdictiongteements.

The secod canmon thenme in many of the Escondido areasexaninedis that of full
cost recovery. This includes ot only the recovery of aggegae ccsts from dischargers,
but the use ¢ peak picing to alocat these csts nore directy to spediic dischargers. In
same casesthe FOTW did not know the full costs o paticular acivities. Even where
they did have a mughidea d the full costs, however, managers knew that pdlitical realties
preverted them from pasaig these casts back © the patties respasible. In an effort to
creak a “busnessfriendly” ervironmert in the town, managers were under great pressue
to keep rates to indudry low. Escondido has relatively small flows from indudry.
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However, their concerns about being business friendly echo those we have heard from
many other programs where [Us flows are much more significart. Without serling the
proper price sgrals to indudry, water pdlution will continue to be subsidized, and
industries will underinvesh pretreatment.

General Approach Towards Cost Accounting and Budgeting

Escondido’s focusin the ccst accaunting arera hes keenon sepaating waer ard
wasewatr costs, and on ersuiing that exsting uses dav't bearthe costs d new captal
exparsion triggered by new users. With these galsin mind, the city set up separate water
ard wasewaer erterprisefunds, with a satutorily-defined sepaation of accaints. Funds
cannot be trarsfered from one accairt to arother without utility board gpproval and the
creaton of aformal loanagreenert. This arangenert preverts crosssulsidies between
water and wasewater operations, as well as potects ary wasewaer suipluses fom being
raided by other municipal functions, a frequent complaint in other cities.

The POTW relies on the cty government for many of its suppat functions, such
as administration, finance, engineering, legd, management and information systems (MIS),
ard human resources. Costs for these @inctions ae alocaied b wasewater operations
based m the rumber of staff-hours speh on wasewater acivities. Such an appoach
while a rrasmale appioximation of costs, may be inaccuete for activities where captal is
a large cost component, such as MIS.

The sepaation of funding saurcesinto exsting cusbmers am new connections for
captal exparsions helps D ersure that the exsting cusbmer base des rot bearthe cost of
new growth in the community. New construction is funded trough a flat capady
(currently $4403) charge perequvaent dweling unt or “EDU”. One EDU dlows a
cugomer to hook into the sewer syssemand discharge up b 250 gdlons per day The
rationale for this appoach is that the dder cusbmers have akeady financed te
infrastructure in place and should not have to pay for the upgrades as well.

The EDU appoachhas proven extrenely usetil in alowing Escondido to expard
during times when it could not easily borrow on capital markets. As implemented, the
new connections fee aso ersures that older cusbmers donot bear the cost of extending
the callection systemto new uses, which makes sese. Howewer, same of the aher price
signals that the EDU appoach ard the rew connections fund in gereral, serd have a
couple of weakresses. First, al projects related to new connections are umped nto a
single pool, creating the possibility of cross-subsidies within this group. Such cross-
sulsidies canhide mportant breakpoints, suchas wtere decetralizedtreatment becames
more ecaiomic than sewer line esxtensions. Secad, where canmon asset (e.g., a
trunkline) becames castrained due b system exparsion, increasng the rates only to new
cugomers will not send the proper price sgnals to al users of that scarce capecity, some
of whom may be older cusbmers who are albe to cut their discharge ata bwer per unit
costthannew uses. Third, discrergers ae rot alde to sel their EDUs ack b the system



or to other uses if they cut their discherge. As a resul, they have somewhat less of an
incentive to invest in technologies that reduce their need to discharge to the sewer system.

Escondido has expelimented wih a rumber of budgetng tecmiques Zero-based
budgetng, where ewvery program mug judify its ertire alotmert amualy, proved Do
disruptive o gaff. Two-year budgetng, predicated © shift the amual budgetperiod
crunch into a wo-year affair, was aso problematic. They had a \ery difficult time
projecing reeds oe yearin adwance; two yeals was eenworse. Findly, the cty tried
program-based budgetng, which is smilar to activity-based costing. With over sxty cost
pools 0 project, they found the process ©o urwieldy. Marnegers also felt that their
projectons were simply guesseshat did not provide hemwith addtional decsion-making
data.

As a result, they have continued b use anamual budget proces with experses
groupedinto very gereral caiegaies. Programmatic dag continues o be cdlecied een
though it is not used n budget dewelopmert. Rather, sperding is tracked by the
program/project areas, some of which are shown in Exhibit 4-1, and given to managers in
monthly reports. Exhibit 4-1 slows anly the program area rame; the city also assgns
eacha tracking number. This system has eralded the city to provide key information to
managers without making their budgetng proces unduly complex. The city recertly
integrated labor-hour tracking by project as well, vastly improving its ability to cost out
the resources used o paticular acivities. Maragers have found this addtion extremely
useful in understanding the dynamics of their programs.

While the piojectbased tacking greaty improves the information available to
managers, there ae many gaps m the dat. For exanple, it remains sonewhat difficult to
aggegae speding by program aspect Some program areas,suchas ol ard grease
managenent, are not broken out sepaately. In addtion, captal infrastucture or O&M
costs have not beenalocated D their causalareas. Thus, al captal projects required
handle I/l systers are rot eadly tracked lack © I/l usng the existing budgetng accaunts.
Similarly, O&M due to grease blockages would likely show up unde “Latera
Maint/Repair” or “Jet Rodding/Vacuum” without being linked specificaly to oil and
grease dischargers.
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Exhibit 4-1

SAMPLE PROGRAM AREAS TRACKED BY
ESCONDIDO WWT PROGRAM

Program Area Program Area Program Area
Liquid Processing Maint. Equipment/Shop Maint. Ind Waste Comp Mon - Escon.
Solids Handling Maint. Force Main Maint./Repair Ind Waste Comp Mon Ran Berry.
Reclaimed Systerwlaint. Lift Station Maintenance Reclaimed Water Testing
Electrical Lift Station #7 Water Reclamation
Instrumentation Over Flows & Emergencies Solid Sampling/Testing
Co-Generation Maint. Service Requests Copper/Lead
HARRF Groundsgviaint. Large Sectional Twister Well Water
Building Custodial Maint. Manhole Inspection Misc. Sampling and Testing
Safety Equipment Maint. Easement Maintenance QC-QA Testing
Equipment/Shop Maint. Confined Space Maintenance | Laboratory Administration
Influent Pump Station TrenchCompaction Water Connection Rights
Lift Station Maint. Pretreatment Reporting Water Reclamation Admin.
Lift Station Grounds Maint. Bernado/Ham. Assess. Dist. Environmental and Safety
LandOutfall Maintenance Liguid Process Operations
Jet Rodding/Vacuum Solids Handling
Twisting Industrial Waste Adm. & Test.
Televising Storm Water Testing
Locates Laboratory Services
Manhole Maint./Repair Wastewater Testing
Lateral Maint./Repair Ind Waste Test - Escon.
Mainline Maint./Repair Ind Waste Test - Rancho Bern.

Source: City of Escondido Program Chartfield Definitions, 1997.

POTW managers have established some flexibility in their budgetng proces. For
exanple, although all wasewaer revenues goback nto the gemral wastwaer fund,
within wastewater operations, there is some flexibilit y to shift funds among accaunting line
itens as eeds ase. There is also a nulti-year contingercy fund used ér energercy ard
surprise experses Capital budgetng is done amualy, athoughthe POTW also utilizes a
five year plaming cycle for major captal upgrades The POTW doesnot have a formal
process © depecating capial equpmert ard accuing for replacenent during its life.
Rather, most of the captal replacenent is funded trough a samewhat undersized
“miscelaneous major maintenance” line item (that alows for replacenernt as wel as
maintenance). As a resuk, a runmber of staff felt that they never had ermough funds to
replace heir aging plart (thoughthe FOTW works hard to ersure that saff have updaed
analytical tools).
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Managing and Optimizing Key Shared Assets

More than many POTWSs, Escondido shares ley asset with surounding
communities. Substantial flow comes from the Ramrho Bemardo district of San Diegq
ard San Diego contracts with HARRF for capadly. The autfal pipe used ¥ the cty to
discharge ts treaked efluert is comprised ¢ a bnd pation, owned by Escondido, ard a
water portion, owned by the San Elijo Joint Powers Authority. The city has an agreement
with San Elijo for 79 pecent of the water outfall capecity. The land outfall is implicitly
shared with San Diegg as Raoho Bemardo flows o HARRF must the e discharged
through the outfall.

Capadiy in the autfall is afreadyconstrained, ard is insufficiert to meet demand
during sbrm ewerts. Some, though not much spae capady remains atthe treaiment
plart. The cty relies on equailzation basins, used eaty to capadiyy, to alow the exsting
dry weather flows to be treated within the existing capacity at HARRF.

Curent arangenertis for sharing capady are through interjurisdictional
agreenerns anong the paticipaing paties. These spetic ageenerts have three nain
problems:

. Difficult to Modify. IJAs are regotiated anong municipalties ard
rarely modified. Charges n the peak o awrage dscharge pofiles
of paticiparts are dfficut to integrate into the catracted
discharge allowances.

. Financial Arrangements Do Not Reflect Actual Cods of
Capacity Used. Paymerts for both the treatment ard outfall
capady are kesed o the pioportion of average flovs from the
patticipaing patties that are sem through HARRF ard the autfall.
In fact, it is peakflows that drive nmuch of the capial requirements
for the infrastucture. While there ae restrictions on the peak
flows that may be discharged, these estrictions are dificult to
enforce and do not have associated financial penalties.

. No Surcharges for Condituents of Concern. Hows receved
from other municipaities ae ot surcharged. For exanple,
Escondido receves wase flows from a San Diego experimental
treament plart that useswater hyacnths. When these parts are
compressed atthe em of the treaiment process,the compressbn
releases std aml netas, and the dscharge tes a hgher than
averageBOD. The candtituerts of the dscharge canaffectthe cost
to processard/or the value d residuak, charges sbuld reflect
these impacts.
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The impacts of some of these limitations on the incentives of paticular dischargers
are rot as peverse wthin Escondido as tey could be in other municipalties operating
under legalstic 1JAs. For exanple, a cetral problem with a lack d peakpricing is the
reduced mcertive to cur I/I, often a ngjor componert of peak fows. Yet, recen 1/
studies in Escondido, San Diego, and San Elijo service areas sugges$ that no sngle
community is respasible for a dsproportionate share o 1/I. The implication is that the
use ¢ awrage ether than peak fows is urikely to sulstantially distort relative charges.
In other regions, this may not be the caseard sulstantial suns may be spen to increase
plant capacity due to improper pricing of capacity.

Nonetheless,some of the tools dscussed eher in this report can be usetilly
appled to make 1JAs more flexible. For exanple, resource picing tecmiquescould be
used o quarnify the value d the scace aitfall or plart capady, alowing capady
allocations to be done via piicing rather than contractual fiat. This appioachwould ration
the scace capadty to the paties that need t most. The factthat eachpaty would have to
payfor the capady it used walld ercourage eacho implement steps hat reduced fows
during pesk periods -- whether through better I/l control, improved equdization
capability, or other means.

Controlling Constituents of Concern with Fragmented Control

POTWs ae hbological processes,desgned © break down orgaric matter in
sewagerito non-hazadous, reusalbe by-products. The phrts are urale to treatinorgaric
constituerts suchas netals or sats; these passhtough the phlrt or are ertrained in the
biosolids. At high emough concerirations, these cotanminarts can interfere with the
plant’s biological process and/or render by-products unusable.

To ersure that influert concertrations of these costituerts do not harm the plart
or contamnate residuak, EPA required pretreatment to remove thesecongtituerts from
industial discharges. The focus fas beenon industial dischargers, astheseare the largest
sources of most elements of concern. Pretreatment programs set limits on alowable
concentrations and enforce these limits through plant inspections, analytical monitoring,
and litigation where necessary. The specific limits set by a plant vary depending on the
speciics d the treament plart, the receving watr, ard the NFDES pemit. Fragnented
control in Escondido’s program makes it more difficult for them to curb congtituents of
concem ard to serd the proper price signals o dischargers. Areas wiere tis is a pioblem
include oversight of dischargers in the Rarcho Bemardo sewice aea, effluert from a
municipaly-owned wagr treament plart in Escondido, ard increasng cancems over brine
loadings from non-indudrial dischargers. Fragmentation of control and distorted price
signals are also central factors in impeding the sale of treated effluent in the region.



Pretreatment

The Rancho Bernardo district of SanDiego has rights to discharge 5.3 mgd of a
total 165 ngd o capady at HARRF, neaty one-third of the erire plart capadiy.
Indugrial discharge from Rancho Bernardo is over 500000 gpd,more than twice hat
from indudries within Escondido. In addtion to the gereral issuesregarding peakflows
from Rarcho Bemardo overal, discharges fom industies located here ae important
sources of contaminants such as chloride, sodium, flouride, and*boron.

All of these cotaminarts from Rarcho Bemardo impede efluert reusearnd require
treament by HARRF. Nonetheless,it is the cty of San Diegothat overseesthe industia
dischargers in that region, including pemitting, inspectons, ard charges. To addess
HARRF compliance wih its NFDES pemit, the San Diego pretreaiment staff incorporate
Escondido’s loca limits into the pamits they write for Rancho Bernardo indudries.
Howewer, fees levied on IU discherges eflect the strdard rates clarged b 1Us
throughout San Diegg ard bear no relation to the ccsts that these dscharges ceate for
the recipient treatment plant in Escondido. Escondido has extremely limited ability to
indepemlertly verify reported dscharge Evels through surreptitious monitoring or
independent inspections.

While both Escondido ard San Diego expressed arinterest in trarsferring the
pretreatment program to Escondido, San Diego pretreament staff felt that palitical
concems would prevert sucha tarsfer. Nonetheless, same improved tracking of the
impactof Rarcho Bemardo discharges an Escondido cdlection ard treatment costs would
be a powerful weapon in renegotiating the 1JA or altering the charges for service.

Municipal Dischargers

Government entities often have a very difficult time regulating or charging aher
government ertities. This issue avse duing our site visits last year, where one POTW
had spent years figuring out an effective way to oversee a large military discharger in their
district. In Escondido, it is not the military but awater treatment plant (WTP) that creates
the challenges. Since oth HARRF ard the waer treaiment plart are owned by the city,
their relationship has historicaly beengoverned ty informal negotiation rather than more
formal assesseris of the impact that one has an the aher. This appoach can be
effectve for relatively small, lower cost adustments. Howewver, where the impact are
larger (or not well quarified) the resistarce © charges hat disrupt operations or
substantially increase costs to one party increase.

? Rancho Bernardo percertage badings are 18 pecert for chorides 38 percert
for sodium, 90 percert for fluoride, ard 74 pecert for boron. HYA Consulting
EngineersCity of Escondido Brine Management Feasibility Sfuelygust 1995, p. 48.
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Consider the spedic case n Escondido. The WTP discharges albout 50,000
galons perdayto the WWTP for which it is direcly charged rothing. Rather, animputed
value d sewices s charged usng alocaions betweenmunicipal accaints. This allocaied
charge daes mot incorporate the real cost of the WTP discharges, ard hence nay not
ercourage hemto install processeshat minimize he canstituerts of concem. At 50,000
gpd, WTP flow isnot a ngjor issue. Rather, it is mangarese am lidsloadngsthat are a
problem. The WTP is the sairce d 85 pecert of mangarese badngs atthe WWTP, a
resuk of the use 6 a mangaresebased sdting canpound in the waer plart. These évels
may impede the ability of HARRF to resell its effluent. The high solids content of the
effluert is consdered ty many wasewaer staff as a gnificart factor in the needto
purchasea new digeser at their plart. In neither case bs a caeful cost accainting been
done to ewvaluaie how much treaing the efluert from the WTP plart realy costs the
WWTP.

Were sucha stidy to be done, a nore formal financial arangenert for discharges
from the WTP might spur behavior charge. Although the WTP is curently evaluaing
ways to reduce Mn loadings this transition might occur more quickly if financial
incertives wee in place. Smilarly, dternative management of solids in the face ¢ high
surcharges might, in conjunction with reducions ekewtere in the system have eralded
the cty to awid the puchase & the rew digeser. Even if no behavior charge were
possble, modified clarges b reflect the real cost of treaing WTP residueswould be
passed oto WTP cusbmers, suchas rrigators. These addional costs wauld then be
borne by the canmercial beneficiaries o the sevice, rather than by WWTP cusbmers as
is now the case. By increasng the ccst of freshwater to better reflect the costs of
providing it, the surchargeswould ako help to spur derand for the use of reclimed water
in irrigation.

Resale of Treated Effluent

Fragmentation of control becames aneven more sefous pioblem when it occurs
on a brge scad acoss \arious kevels of government, asis the casein the interaction of
freshwater delvery ard efluert reuse. Locaied n water-scarce Southern Calfornia,
Escondido would seemto be in anideallocaton to market its reaed efluert. Demand
for irrigation water, not only for agriculture but for parks and golf courses as well, is high.
Yet, the city has discovered that their appaently idealmarket is not ertirely ideal Thisis
parttly becausehe cty needs ® reduce cetrain contamnarts in their effluert (e.g., flouride,
boron, st). However, much of the problem has to do with the poorfunctioning of fresh
water markets in the region. There ae pewasve sulsidies 0 agicultural use of fresh
water which, as mted by a rumber of Escondido peisonnel, greaty reducethe interest of
farmers in trying to use reclaimed water.

Consider the case within Escondido itself. According to utility officials, the cost to
purchase water for local consumption is close to $429 perace foot. Althoughthe quaity
of this water differs substantially in sat content (degpending on whether its source is
Northern Calfornia a the Cdorado River), there is no difference n the price that the city
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must pay for it. This lack of differentiation provides little incentive to try to reduce the
salt content of water flowing in the Colorado.

The base rate for sales to regular cudomers is $524 peracre foot. With water
treament costs of $40 peracte foot, this leaweslittle oom for the cast of constructing ard
mantaining the water ddivery infrastructure. In comparison, agricultural users pay the
city only $371 perace foot, less than it cods the city to buy the ater. Part of this
subsidy is provided by the city; most is provided by the Metropolitan Water District,
ostensibly becaus the farmers water supply canbe interrupted n a drought. Howewer,
unlike private utilities which actudly do cut off interruptible supplies immediately,
municipal supplies to farmers have not been cut off entirely, even in deep drought.

The pupose d this exanple s to provide a clear denonstration of the
ervironmertal distortions that crosssulsidies cancreae. Rather than farmers paling
together to buy reclamed water from POTWs in Escondido or smilar cities, helping to
payto reducecongtituerts of concem if necessayr, the FOTW finds lttle interest from its
largest patential cusbmers. Repeatd throughout Southern Calfornia, or through the
Southwest overall, these cosssulsidies lead b overconsunption of freshwater ard a
suppression of what should be strong ecaomic drivers to recover ard resel WWTP
effluert, using pretreament or other methods © control concertrations of sats am metals
ertering the part. The sane tools that help a single POTW idertify its true costs to
provide wastwatker sewvices canbe used l water treamment plarts ard water delvery
systens to price heir products, a piocess hat would ercourage nore rationale use 6
fresh and reclaimed water in the region.

Non-Commercial Dischargers of Constituents of Concern

Interestingly, Escondido faces mcreasng challengesin controlling even the sats
that are addedd its effluert by local water sdtering. The pretreatment program wasset
up to curb indudrial discharges. Controlling constituents of concern from residential
dischargesis muchmore difficult, given their decetralized aigin ard the focus d exsting
statutes on the industrial sector.

There are two major types ¢ water sdtenng sewices. Automatic sdterers ae
installed in residential or commercial properties, with salts added by the property owner.
Brine discharges are flusked into the sewersystem increasng sat loadings nto the
POTW. Tank excharge systens are brine tanks suppked by a third paty, ard replaced
periodicaly with anew one. The tanks ae recharged ata ceitral locaion. Although tank
excharge firms also discherge byines b the sewersystem they can reckim a hgher
proportion for reuseard are regulated as Us by the ROTW while the lromeowner is not.
As a resul, sat loadihgs canbe more eadly controlled. For exanple, Escondido is
plaming to build a lyine dversion line that would awid contamnating POTW effluert
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with salts. Such adiversion line is relatively easy to ingtall for a small number of indugrial
brine dischargers, but prohibitively expersive if it must connect to every home or busness
with an automatic water softener.

To prevent problems with salt loadings from residential and commercial cusgomers
usng automatic water softeners, Escondido banned these machines. A similar ban was
implemented ky many communities n Southern Caifornia. Recetly, a tradeass@iation
represening the automatic water safterer manufacturers successtly struck down the ken
in alaw suit. Led by Culligan, a mgor manufacturer of this equipment, the association
dechred that their victory invalidated al of the aher rulings ¢hough this was ot clear
from the judgnert), ard beganselling automatic softeners to resdential cusomersin all of
the prevously banned aras. A copy of a memo distributed by the Water Qualty
Association explains their maketing srategy in deall.  As the memorandum provides
interesting insights into the evolution of what is likely to be a substantial barrier to water
reclamation in the future, we have included it as Appendix A.

Legdly, the city of Escondido is fairly limited in the actions that it can take to
control the dscharges. The longer the perod of time for a residertial user base of
automdic water softeners to grow, the more difficult controlling the brine levels in
effluent will be. Yet the financial implications of this trend are sgnificant. In addition to
the planned indudrial brine diversion line (costing over $1 million), Escondido is building
a waer rechmation plart ata cost of $46 million. Unless non-1U brine discharges can be
controlled, these large capital projects will not be able to ddiver the low-salt effluent
needed dr resak. Better cost accaunting for the cost impacs of brine dischargers on
system ecanomics would cettainly help the cty to make the case agast the aubmatic
softeners or brine discharge into the treatment plant in general.

Full Cost Recovery

Escondido managers sated that they try to set rates that will recover the full costs
of their programs, ard have beensuccessil in ersuring that overall wasewater costs are
not subgsdized from gened tax revenues. However, they acknowledged that going
beyond this to full cost recovery from paticular types ¢ cusbmers was mch more
difficult due primarily to a “bushess fiendly” environmert. This pressue is faced ly
many programs around the courtry. Yet, these sambushnesses rast pay market rates for
all of their other producton inputs; it is unclear why wasewater treament should be
different.

Within Escondido, indudrial dischargers paya fat fee perl,000 galons. There is
no surcharge or constituerts suchas 1SS a BOD lecause tie flow from these
dischargers (less than 2 percent of the totd) is too snall to ke worth the extra effort to
surcharge. There is no attempt to recover the cost of pemitting the facilities ether. Oil
ard grea® dischargers, such asrestaurants, paya flat fee d $160per year, plus a fee per
1,000galons of wadewatr sent to the sawer. This fee cwers less than2/3 d the cast of
the drect time spe monitoring ard inspecing oil ard greasepemittees. The efforts of
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program staff have cut the rumber of overflows ard stoppagesdueto oil ard greasein
half over the pastten years. However, staff did note that if the costs of addessing the
clogs were allocated to oil ard grease dichergers (a cakulation they did not have the
information to make), the pemit fees would cover an insignificant portion of the total
program costs’ Findly, as roted atove, the PFOTW doesnot attempt to recover the full
costs of servicing peak demand from the dischargers responsible for creating these peaks.

These eisting charges Eeflect a host of faciors. Some represen estmates of full
cost recovery fifteenyears agq but have not beenupdaed. Others reflect an egimate of
reasmale charges n the face ¢ incomplete information on the real cost of paticular
typesof dischargesor activities. Mary others simply reflect a pditical ageenernt alout
what is fair or accep#ble by paticular constituert groups wthin the canmunity. While
thesereasms do not correspand to ecanomicaly-efficiert pricing, they do reflect the
palitical ard orgarizaional realties faced ly hundreds d POTWs acpss te caurtry.
Given these regdlities, changing the rates overnight is not a possibility. However, if the
POTW itself can better understand the magnitude of subsidies and cross-subsidies within
its operations, it will be well positioned to prioritize its outreach ard utlit y-financed
upgrades.It will also be in a better position to gradually adjust rates over time.

Massachusetts Water Resources Authority (MWRA), Boston, MA

MWRA provideswholesaé water ard wasewaer sewvices b a kbrge retwork of
communities n the Boston area. Forty-five communities, comprising an aggegae
population of 25 million people, purchase MWRA'’s wastewater transport and treatment
sevices. MWRA owns three teamment plarts. the recerly constructed Deer Iland
treamment plart, which provides pimary ard secadaly treatment with erough capadiy to
replace tvo older primary treatment fadlit ies; the Nut Island treatment plant (scheduled to
be taken out of service n 1998) ard a snaller, decetralized &dlity in Clinton, MA
providing srvice b two communities MWRA's captal upgrade las beenongoing for
the past several years. Once complete, this new plant will have a primary peak hourly
capacity of 1.27 hillio n gallons per day (mgd) and a peak secondary hourly capacity of 788
mgd.” Several charackristics & MWRA’s system ard opemations related to cost
accounting and budgeting contributed to the selection of MWRA as a case study:

. Role as a Wholesaler. MWRA estblishes a wholesag rate
structure used to bill the communities within its service area. The
incertives within MWRA's rate structures nay not necessaly pass

® Aside fom grease emoval, the cty flushes pations of its collecion system
known to clog frequenly ewery three nonths rather than their norm of every 18 © 36
months.

* MWRA, Fiscal Year Proposd Qurrent Expeng Budget, February 24, 1997, p.
[11-38.
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throughto individual users, asit is up to individual communitiesto
set local user charges. MWRA ceriralizes caotrols in same
operational areas guch as petreaiment) to ersure better control
over its treatment system.

. Challenges of Managing a Large and Spread Out Sysem. The
size d MWRA's sewice aea aul the variation anong communities
within the sevice aea ceak a caonplex seies d factbors for
MWRA to consider in decison making, including variations in the
cost of service and the ability to pay for service.

. Reliance on an Old Collection System. The cdlecion systens
within many of the sevice aea coanmunities,aswell asmany of the
intercepor mains owned by MWRA, are predaminartly very old
ard in need @ repar or replacenert. Cost accaunting systens that
help to prioritize swtem maintenance aml replacenert became
extremely important.

Themes undellying many of the issues we ighlight here are the managenent
challenges that increasewith the size aml reach of the FOTW, ard the dificulty in
establishing the prope price sgnals for optimizing plant efficiency and protecting the
environment.These issues are discussed in greater detail below.

General Approach to Cost Accounting and Budgeting

With an amual budget of $900 million (capita and operating comhbined) and
captal upgradeswith a total cost measired n the Hillio ns,> sgphisticated fnancial control
systens are imperative in order for MWRA to function. Although the Authority does
receve same financial assstarce trough state amd federa grarts or loars, the vast
majority of its capial funds nmust be borrowed m captal markets. Without accuete ard
transparent finanaa reporting, the Authority would never be able to borrow funds. To
ersure accuete budgetng ard financial reporting, MWRA has its own internal finance
depatment with a hudgetof neaty $4 million pe year. The administrative function of the
sewerage dvision, with a hudgetof $2.6 million in FY95 and which is separate from the
MWRA-lewel finance goup, has its own finance unt aswell, responsible for budgetng,
financial control, and long-range planning.

MWRA prepaes ts accants in compliance with Governmental Accaunting
Stardards Board (GASB) proceduesfor anerterprise fund. GASB procedues provide

> Although the construction of the Deerldand project is neaing campletion, the
Authority is projecting total capital improvements worth $30 billio n between FY 1998
ard FY 2007. Capital improvements over the rext three years for the wagewater system
alone ae esimated at $680 milion. (See MWRA, FY98 Poposd Qurrent Expen®
Budgeft pp. 1-23 - 1-26).
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outsiders (primarily investors) with the information they need to assess the financial health
of the Authority. Key elements of MWRA's reporting include:

. Accrual Accounting. The Authority recagnizes evenues atthe
point in time they provide sevices, ard experses at the point in
time they receve sewices. As noted in Chaper 2, accual
accaurting is epecaly important in the area of captal budgetng.
MWRA depecates ts capial purchases wer their estmated
sewice Ife, alowing themto better reflect the amual cost of captal
services used.

. Recognition of Liabilities Incurred. MWRA recagnizes ard
reveals liabilities or potential liabilities they have incurred in the
course d their curent operations if they could afect their financial
heath or cost of operations. Some exanples include long-tem
lease obligations, law suits, environmental liabilit ies, or exposure to
losses on risks that they have self-insured for.

. Audited Finandal Stateaments. MWRA prepaes fnancia
statements that are audited by an independent auditor.

Although much larger than Escondido, there are some similarities in their approach
to budgetng. For exanple, an important concem within MWRA has beento creae
sepaate sewerard waer accaunts, as equired by its Enalding Act. Trarsfering funds
betweenthe sewegge division accaint ard the waer division accarnt requires appoval
of the Board of Directors. This separation is paticularly important in those municipdities
ard joint authorities, suchas MWRA, that do not provide sewelarnd water sewvicesto the
sane universe d cusbmers. In MWRA's sewvice aea, sane communities receve one
service, others receive botMWRA's budget documents reflect this separation.

The Authority prepaesboth a degiled curent experse aml capial budgeton an
amual basis for the sawerage dvison. The curent experse hudgetprovidesinformation
in two ways. Frst, dala are lroken out by line item such as wagesand sakries;
maintenance; profesional services etc. Secad, this same budgetinformation is broken
out by program arealhese program areas are shown below in Exhibit 4-2.

® See Ibid., Apperdix D, “Massachsets Water Resairces Authority Financial
Statements and Supplemental Schedule, June 30, 1996 and 1995.”
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Exhibit 4-2

PROGRAM AREAS IN MWRA SEWERAGE DIVISION
-Administration
-Facilities Development
-Residuals
-Toxic Reduction & Control
-Environmental Quality
-Wastewater Engineering
-Wastewater Construction
-Transport
-North/South Wastewate Treatment Processes (main treatment plant and punp
stations)
-Clinton Wastewater Treatment Plant
Source: MWRA, FY98 Proposed Current Expense Budget-5.

The capial budgetprovidesa threeyear, detiled asessmert of articipated captal
improvements, and a less deailed projection going out ten years. Projects within the
overal Authority are grouped ly program area @oston Harbor Project wasewaer,
water, busness ard operations suppat). There is one addiional caegay, contingercy,
which makes adlowarces br urarticipated costs for the poposed pojecs. The
contingercy is egimated at rougHy 95 perert of the ludgeed projects.” Within the
Sewerage Division, projects ae further grouped ly catgay, including intercepion ard
punping, treatment, Deer Island on-going capital improvements, resduds management,
combined sewer overflows (CSO9, ard other. The kudgetthen providesprojectspecfic
information on each planned capital improvement.

With a much bigger service base than Escondido, many of the suppat functions
(such as egineeing, legal etc.) which Escondido relied on the cty to provide are
seprate divisions within MWRA. This includes departments sich as Himan Resaurces
ard Rublic Affairs. Staff in these @inctional areas ag¢ ako sametimes included wihin some
of the operating divisions. Despite the assumgtion of these functions within the utility,
cost accaurting issues regarding how to alocat suppat function costs to water ard
wadewaer cudomers remain. This allocaton is important. In the pioposed Fr1998
budget for exanple, alocated sippat divison ard cther indirect experses total $42
million, 27 percent of the sewer division’s $154 million in total O&M spentling.

The massive investment into new plant and equipment by MWRA has resulted in
more than a 500 petert increag in combined waer ard sewer charges for MWRA
cugomers between1986 ad 1993,increasng waer ard sewer chargesto some of the
highestin the cauntry.® Who would payfor the upgade tecane a hot political quesion in

" MWRA, Propo®d FY98-00 Capital Improvement Pogram Decenier 30,
1996, p. 3.

® MWRA, February 1997, op. cit., p. I-40.
° Ibid., p. I-34.
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the Boston area, ard forced MWRA to revise its rate methodology (discussedn greater
detall below) very carefully. The rate mehodology finaly approved resulted from a
detailed evaluaton of options given palitical ard techmical constraints, ard much
consersus building. The datto suppat this rate structure relies on the allocaton of costs
to spediic functional areas ad thento cusbmer classes.Howewer, the alocations involve
numeaous approximations and averaging of costs;, sgnificant cross-subsidies reman that
reduce be incertives for important dischargers o invest in pdlution prevertion ard flow
reduction technologies.

Dilution of Price Signals

A cerntral focus d this report has beenon accuetely tracking the cast of providing
wasewaer treament sewicesin order to serd the pioper price sgnals o staff and to
dischargers. In a piivate merket, price sgnals passalatively urhampered trough multiple
layers of intermediaries. This is because cwmpeition constrains passig through too
much ard the requirement to ean a piofit in order to stay in bushess preverts passig
through too little. Wastewater treatment is different.

If communities nade te structure decsions puely on ecaiomic terms, price
signals rom MWRA'’'s wholesa¢ rates wauld reach individual disctargers. Higher
chargesto the town due b TSS,BOD, or high peak fows would be pased back © the
saurces @ these poblems, ercouragng future investment to reduce the factor(s) of
concem. Howewer, once palitical consderations influerce the process i which local
rates are established, the impact of MWRA's rate methodology is often distorted. Thus
even if MWRA could perfectly track is costs aml trarslate them into charges b
communities, there is no guamntee that the canmunities wauld setrates that sert the
same signals to the key dischargeBeme of the problems that arise are presented below.

Using its wiplesaé rate methodology, MWRA recovers the funds t needs o cover
expersesfrom its member communities. Charges o water ard wasewaer are catulated
separately. They are calculated annudly and pad to MWRA in quaterly installments. It
is thenup to the member community to levy charges m its ctizers. In most casescities
must add their internal cost of wastewater services, in terms of installing and mantaining
local sewercoallecton systens, to MWRA's charges. These wo elenerts became the
basis d charges utimately pad by local dischargers. A number of distortions in residential
rates are common, though not all apply to every community:

. Infrequent billing. Retil cusbmers receve bills as infrequently as
twice ayear, urlike maost other utilities (oil, gas, telephone, electric)
where bills are sent monthly. This reduces the ability to reflect
seasoal variation in feesor to quickly rectfy hiddencharges n
consumption patterns (e.g., leaks).
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. Payments by landlord rather than service consumer. Both
water and wastewater hills are sent to the property owner not to the
paty consuming the watr ard wasewaer sewices. While this
system enables unpad sewer hbills to become a lien aganst the
propetty, it also dramaticaly reduces e incertive of those living in
rental propetties b reduce heir consurmption of water (and hence
discharge of wastewater).

. Average of peak and drength surcharges. Retil cusbmers
gereraly pay anawerage amunt per hundred cubc feet (equal to
748 galons) discharged. This anount reflects an averagng of al
peak ad strength surcharges évied on the city, reducng the
incertive of ary paticular user contributing to these peaks
(including industrial users) to reduce them.

. Hidden charges br wastewater treatment. Although much less
common than it once was,same towns include te capial portion
of water and wastewater charges with the property tax hill levied on
homeowners. This appioach can make the actial charges for
wasewaer sevicesmore difficult to see if the waer/ wasewaer
element is not listed separately, and hence weakens the ability of
prices b trigger desied behavior charges, suchas reducedwater
consumptiort?

. Derived consumption. In most casesretaill wasewaer charges
are catulated besed m a fixed pecertage d water consumption,
since t is not direcly metered at the padnt of discherge. This
system perdlizes cusbmers who use &rge anounts d water for
non-santary purposes €.g., irrigaion). Many towns do not allow
separate metering for irrigation water.

Wholesale Rate Methodology

The trarslation betweenMWRA's costs ard its wiplesaé charges,in ard of itsef,
involves a number of tradeoffs and padential distortions in the rates crarged b towns.
This level of price distortion is in addition to the dilution in price sgnals described above.
We first provide an overview of this rate methodology, and then discuss some of the
potential issues with it.

Reilecing the fact that the cost drivers for captal equpment are rot necessaly
the sane as hose for operating experses and meintenance O&M), MWRA uses a

% Including the capial charges wih town propetty taxes erades residertial
consumers to deduct the payments from their federal income taxes.
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different method to cakulate the rates for each MWRA’s “Sewer Cost of Service
Methodology” idertifies ‘functional areas” (e.g., punping, treament, residuab
managenent) which cause MVRA to incur operating costs ard/or captal costs in
wasewatr collecion ard treaiment. The costs assoiated wih these @inctional areas ag
then alocated © “Cost Causate Factbors” (e.g. wasewaer volume, TSS, ard BOD) to
dewelop averageO&M ard captal costs of wasewatker sevice. MWRA costs d sewice
are updated annually as part of the Current Expense Budget development process.

O&M costs are allocated using total amual metered wasewaer flow, total amual
awerage stength, septaige,ard high strength flow loads. As stown in Exhibit 4-3, flow is
the largestdeterminart of O&M charges,comprising neaty 60 pecert of the total. This
reflects the importance of the quartity of wasewatr in driving operating costs. Measues
of strength suchas TSS amd BOD ncrease slds badngs am residerce imes for
treament, ard thus canprise he remainder of O&M charges. MWRA's wholesaé rate
methodology also alocates cats b municipaities that have high strength uses. A high
strength user is a pemitted indudry discharging 25000 galons per day ard having an
average TSS ard/or BOD strength of 400 ny/l or greaer. For FY 98, seventeen high
strength uses were allocaied wlolesaé sewercharges as parof the amual sewerrate
setting proces. The surcharge rate alove 400 ng/l for either TSS or BOD is constant,
however, for all levels of discharge.

Capta costs ae alocated using metered wasewaer flow ard loadings, along with
population. Captal costs ae, by their nature, fixed whether or not the captal capadiyy is
being used. For this reasm, MWRA has incorporated two other elenerts in its capial
rate structure. Monthly peak fow is anattempt to reflect the addtional captal demands
required by peaksumges,ard canprises abut 15 pecert of total charges. Population is
usedto allocate the vast mgjority of captal costs, 75 pecert of the total. Population
senved drivesboth the cdlection systemrequired ard the provision of suiplus capady to
address future growth.

The wiplesaé rate structure includes wo important patential distortions. The first
involves peak flow surcharges. While MWRA has implemented some degree of peak
pricing, peak dischargers may ill be cross-subsidized by other users. The second involves
the alocation of sucha sulstantial portion of captal costs an the kesis d population.
Allocaing the kulk of captal costs besed m the rumber of pegle may overook other
sources of high cost infrastructure such as peak flows or length of trunklines.

While we aralyze hese dstortions in greaer detil below, it isimportant to draw a
distinction betweencost alocation in situaions of scacity versus stuations of adequat or
excess capati. Consder the case bl/l. MWRA has aleady built the necessar
treatment capecity to handle high I/l levels. This infrastructure must be pad for whether
or not it is used. Thus diminating pricing distortions, if it led to large investments by
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Exhibit 4-3
MWRA Rate Factors as a Percent of Total Charges (FY 1998)

Factor O&M Costs Capital (Debt Service) Charges Source

($000s) (%) ($000s) (%)
Annual Flow 83,048 58.2% - 0.0%
Total Suspended Solids 35,112 24.6% 6,124 5.0%
Biochemical Oxygen Demand 24,498 17.2% 6,129 5.0%
High Strength Component* 2,770 1.9% 513 0.4%
Monthly Peak Flow - 0.0% 18,335 15.0%
Population - 0.0% 91,765 75.0%

Total 142,660 100.0% 122,353 100.0% (1)

MWRA Inflow and Infiltration as a Percent of Total Flows 60%  (2)

Notes:
*Reflects high strength surcharges for flow, TSS, and BOD. Amounts already included in category totals.

Sources:
(1) MWRA, "MWRA's Sewer Service Cost Allocation Methodology," July 15, 1997.
(2) MWRA, "1997 Update on Infiltration/Inflow Reduction Strategy," Draft, August 6, 1997, p. 2.
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communities o curb I/l, would smply shft the costs of the plart to the remaining uses.
In contrast, had MWRA (or its predecesso the Metopalitan District Commissbn) sernt
proper price sgnals almut I/l beginning 20 years agq investments by communities may
have enabled the current Deer Island plant to be smaller, saving substantial costs.

Peak Flows

Under the curent wholesaé rate structure, peak fows payonly fifteenpercert of
captal charges. In fact, howewer, inflow ard infiltration, a large saurce of peakflows,
comprises appximately 60 pecert of awerage ddy flows (he averagevaluein a suwvey
of 107 POWs nationally was25 pecert).'* A year-round average urderstates the impact
of the poblem because peahy capady requirements ae diven by amual peak fows.
MWRA esimates that I/l accaunts for roughy 72 to 75 percert of maximum monthly
wasewaer flows, a ketter measue o the impact on capady.’” Thus, the curent
allocaion of captal costs likely sulsidizes he sairces é large peak Ibws, ard reduces
the incentives for communities with particularly high I/1 to invest in sewer upgtades.

While quantification of the environmental benefits of I/ redudion is difficult, 1/]
redudion will reduce the quantity and frequency of raw sewage overflows upgream of
MWRA facilities resulting in reduced polution of local wetlands rivers, and Boston
Harbor, aswel asreduced mcidercesof raw sewage lackupsinto homes. Staff felt that
the dimination of collection system overflows during severe sorm conditions would be
virtualy impossble but that the reduction of overflow ewerts during marginal storms was
achievable.

When we aralyzed MWRA'’s community-by-community dai@ on peak fows, we
found that communities wth the highestl/I percertage d peak nonth flows are likely to
be the aes eceving the largest crosssulsidies from the cument rate structure.
Interestingly, these conmunities nclude sane of the weathier sukurbs, most of which can
afford to invest in sewer upgradesto reduce he pioblem more eadly thanthe less affluert
communities row beaiing a dsproportionate share o the higher costs of wase water

' MWRA dat from MWRA, “1997 Updag on Infiltration/Inflow Reducion
Strategy,” Draft, Augug 6, 1997,p. 2. Natonal survey data from AMSA, The AMSA
Financial Survey, 1996, p. A-17.

12 MWRA, Ibid.

13 Although the recovery rate on peak fows is pethaps o low in the cument rate
structure, it is important to recagnize that the sucharging for peaks atl is a sulstantial
improvement, and is only possible within MWRA as a result of a substantial investment in
monitoring equipment installed throughout the collection system.
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treamment captal infrastucture. Converting raw dat on peakflows to cost accainting
esimates of how much these addtional flows have cost the system might eralde the
Authority to eliminate cross-subsidies from less-wealthy to wealthier communities.

Whether or not the pdiitical environment will allow higher charges for pesk flows
to same of these conmunities 5 an openquesion. In addition, MWRA would needto
carefully evaluate how cusbmer reactons to higher charges wauld affect the Authority’s
allocaion of captal infrastucture charges. Howewer, improved accaunting for the cost of
peak fows cauld help the auhority to prioritize its own financial assstarce for 1/l
controls. Currently, their Local Financial Assstarce Rogram distributes noney to
communities to use towards reducing I/, of which 75 percert is used for construction
costs. MWRA has closento aggressvely address his problem through zeio-interest loars
ard grarts to communities asncertives o repar ard replaceold wasewater mains. The
funding is substantial -- $64 million over aten-year peiod.’> However, the giart program
funds ae alocated anong al sewercommunities lased m respecive stare o overall
MWRA seweege syptemcharges ether thanbased m I/l rates a CS0s. Agan, there sa
tradeoff: eachcommunity warts its “fair share” of the grart program, yet a diferent
allocation mechanism might wetlo more to reduce MWRA'’s aggregate cdSts.

Allocation by Population

As noted alove in Exhibit 4-3, the largest facior in alocatng capial costs is
population. Half of this charge b based on the swered population within a paticular
town, reflecting their use & curent capady. The aher half of the pgulation charge s
basedon the cersus p@ulation, including those ot cumrently discharging to the system
This allocaion reflects the implicit standby capady that MWRA provides as more ard
more of the people in these communities shift from septic systems to sewers.

The use 6 population for alocating overal captal does flave its weakresses,
howewer. Frst of al, much of the denand for the cument scaé of trurklines ard

4 See MVRA, “CY 1996 mmunity Wastewaer Flow Estimates Ranked Flow
Componerts,” Augug 5, 1997. We compared peak/l levels to average percapta income
levels ard found that many communities wth below awerage ncomes wee payng more
thantheir share o peak fows, while many communities wth alove awerageincomes were
paying more.

* MWRA, “MWRA Infiltration/Inflow Redudion Strategy: Discusson with
WAC, “ August 8, 1997, p. 3.

* MWRA siaff also noted that commurities hat had afeadyinvested sulstantial

sumsin redudng their own 1/l resented subsidizing communities that had done little in this
regard.
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treament capady is due b peak fows rather than populaton.'” Secondly, while
callecion system infrastucture is logicaly alocatd basedon cersuspopulation (since it
has to be installed even if few people in a town are currently using it), most of the
callecion systens within the towns ae owned by the towns thenseles, not MWRA.
Other factors that would be likely to drive up cdlection costs, suchas dstarce fom the
treatment plant (requiring more miles of trunklines and mare punping gations) are not
reflected at all in rates.

The allocaion of the kulk of the capial costs kased m population is usetil in that
it minimizes he cost of wasewaer treatment per capta, a psshble stategy to ersure
universal sevice. It also ersures a &irly stalde rate base, since fow reducton efforts
within a community do not reduceMWRA'’s recovery of akeadyspern captal. Howewer,
as roted alove, the cost driver in much of the capial neededs peakflows. Peakflows,in
turn, are drivenby /1, not by santary flows (which are inked © population). Becauseti
reduces ke incertive to cutb peak fows, a pgulation-based clarge nmay not ration scace
captal capady in anoptimal way. In addtion, the lack d surcharges lased o distarce
from the treament plat may hide breakpoints at which decetralized teament
alternatives become economic.

Centralization of Industrial Pretreatment

Crosssulsidies between communities al usergroups candilute the sgnals to
curb wasewaer discharges,driving up capial requirements arl system caosts; however,
they do not threaenthe functioning of the wasewater treaiment system Discharges fom
industial uses cancause @rt upses a trigger non-compliance with MWRA’s NPDES
pemit. Thus despite being a wholesaler, MWRA has mantained (and EPA generaly
requires) centralized control of its indudrial pretreatment program, known as Toxic
Reducton ard Control (TRAC). Through ceriralized amlysis ard caontrol not only of
indudria discharges, but of non-indudrial discharges of congituents of concern, TRAC
has successlly reduced oxics badngs b the system For exanple, levels of industia
metals releagd D the g/stem were reduced ly more than 50 pecert between1993ard
1996'° Direct oversight of indugrial dischargers has eiminated the large potential
problems that decetralizing oversight to the 45 sewesserice canmunities wauld have
caused to treatment plant operations and influent loadings of metatsxarsd

Much of this oversight has relied on regulatory appoaches suchas pemitting,
inspecton, monitoring, erforcenen, ard peralties. Increaseddes lave not beenused as a
tool to modify discharger behavior to the exent they could be. For exanple, surcharges

" As noted above, 1/l comprises 72 to 75 percent of maximum manthly flows.
Since peaklbws in neaty al MWRA communitiesoccur in Decentoer, thesepeaksdrive
the demand for system capacity.

'8 Indugrial metals include coppe, nickel, siver, zinc, chromium, cadmium, lead
and mercury.See MWRA Industrial Waste RepgrOctober 1996, pp. 5-6.
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on industial uses for TSS ard BOD, often animportant componert of the pice sgnals
that POTW's serd to industia dischargers, are levied a the cty within the MWRA
sewvice aea’ It isthen up to tte city to decide what proportion of the fees to pass onto
industy in gereral, or to paticular IlUs. The greatr the pressue within a city to be
“bugness friendly,” the more likely that other, non-indudrial, users bear pat of the
charges for TSS and BOD.

MWRA ako charges ndustiad disclargers a e oth for pemitting ard
monitoring, ard stff state that this fee las ercouraged sme IUs to reduce their
discharges.Unlike strength surcharges,pemit and monitoring fees age levied drecty on
the canpary, ard do not go through the respecive city sewerauthorities. Thesecharges
useasliding scaé (based,n pat, on a pant system) to more accuetely reflectthe urden
to TRAC of resource-intensive pamits. This paint system is rather innovative in that it
reflects the relative importance d cettain constituerts to MWRA’s NPDES ard dudge
dispcsal compliance. Those canstituerts which appearin concertratons neaest to
MWRA's effluent and disposal limits (including coppe, lead and mecury), and which
could sulsequenly force MWRA into more expersive treamment or dispcsal options,
receive a greater weight in determining a facility’s monitoring charge.

The paint system aside, indudrial users are subsidized by non-indudrial users. In
fact MWRA made a coscious decsion not to creak a pretreaiment program fee
structure that recovered the full costs o their program as t would have resuted n much
larger indudrial fees The curent fee s$ructure (which was only implemented in 1993)
aims to reduce total loadings but is less concerned with full cost recovery.”® As aresult,
pemitting and monitoring charges ae anly meart to capture the full cost of labor time for
eachacivity (inspecing, pemit writing, pemit review, ard nonitoring) as wel asmost of
the laboratory costs. Uses ae rot charged he costs o litigaton ard/or addtional
monitoring unlessit is asseiated wih a sgnificart erforcenernt acion. Nor is TRAC's
share of MWRA administrative and overhead costs included in TRi&ESructure.

The pant systemis anappoximation even of the drect costs that TRAC incurs to
monitor 1Us. The anount charged br eachpemit was determined by dividing the total
direct labor, materials, ard sewrices cats asseiated with pemitting and inspecing the
regulated facilities by the number of permits issued pe year. Currently, this averages
$2860 perpemit. Pemit length (2-5 years) is depewnlert on the level of attention ard
resources deermined gppropriate for the category of facility. In general, more complex
facilit ies or those discharging higher levels of palutants of concern will pay higher permit
fees($1430versus$575 peryeal) ard be issued a borter pemit. While this syssemdoes
gererally alocaie costs kack © appopriate chsses bpemittees,crosssulsidies within

1 within MWRA, thes clargesare levied by the Authority's Budget Depatment
rather than TRAC. MWRA has o auhority to force nember communities b pass le
strength surcharges back to the appropriate discharging industries.

29 All else being equd, higher fees on loadings will generally encourage additional
reductions.
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IUs cetanly remain. Ony recertlly has TRAC actualy tracked (on a pilot basis)
enployee tme by acivity. This would eralde themto more accuetely asses$iow their
resources ae keing used. Whether or not the Authority decdesto modify its feesbased
on this new cost information will depend on whether key decision makers within MWRA
believe the new fees jistfy the pdential increase n admnistrative hurdento track cests
and justify the change in fees to IUs.

TRAC is funded by MWRA'’s General Fund, and al permit fees and penalties
calleced ly TRAC goto the Gemral Fund. Annual budgetappopriationsto TRAC from
the Gemral Fund have no explicit linkage o feesard perdties collected from uses.
There s also no roll-over from yearto-year of suipluses wihin TRAC (surplusesrevert
back b MWRA'’s Rate Stahlizaion Fund), reducng the incertive to optimize budget
allocations across budget years.

While fees @ IUs nmay be attificially low (both due b TRAC fees hat do not
recover the full cost of oversight ard to strength surcharges hat towns donot passback
onto their 1Us), TRAC does try to focus ts autreachbased m the overall impact of
patticular dischargeson the treament system Two exanples d this targeting are their
cument outreachto hosptals am denal offices b reduce nercury, ard to owners of
indudrial cooling towers to reduce maoybdenum loadings Although there is no plan to
increase ées o these dschargers o reflect the costs they force MWRA to incur, the
Authority is essentially using a demand-side management agpproach to control the
constituents of concern.

Outsourcing of Biosolids Management

MWRA has caitraced wih the New Englard Fertilizer Compary (NEFCo) to
barge s digesed aml thickened dudge fom the Deerldand ard Nut Iand treaiment
plarts. NEFCo then dewaters, peletizes, ard aranges br use o dispasal of the
biosolids MWRA'’s contract with NEFCo, which is valid through 1999, sipulates that
the contractor will be pad pe unt of material handled, regardless of the qudity of the
resulting pdletized biosolids.  Generally, MWRA biosolids mest EPA Table 3
(“exceptonal qualty”) stardards for land appicaton, thereby alowing the pioduct to be
marketed, distributed, ard dispased of nationally. NEFCo shps these pdéts by rail to
sewra different sites for land appicaion or use n blerded rtilizers. Occasonally,
MWRA pélets do not meet the federal lead limit for urrestricted use. When this occurs,
thebiosolids are used only at designated land application sites landfided.

NEFCo has historicaly spert between $16/bn ard $72/bn (or an average of
albout $50/bn) for land appicaion or fertilizer blending, depening on dudge quaty,
physical propetties,ard the dstarce D the caxsumer (pellets are shipped ly rail as &r as
Colorado). According to MWRA, the current market price to landfill biosolids is $76/ton.
Additionally, during 1993 MNVRA sgned a 30year contract with a landfill in Utah to
guainteeback up dispcsal capady. This contract helped MWRA to reachanageenent
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with the Commonwealth of Massachusetts, EPA, and the Court to avoid constructing its
own landfill, as previoudy required as backup fr its beneficial us plars. The caitract
contains a guaanteed tarspat and tipping fee hat is samewhat alove curent market
rates. MWRA is not obliged to use this landfill if it has other disposal options. In fact, the
landfill has offered lower spot rates to compete with less expensive dternatives that have
been available.

This combination of factors piovides aninteresting exanple. It is cheaperto
beneficially use he peletized hhosolids through land appicaton or fertilizer blerding than
it is to landfill biosolids. It is therefore in NEFCO'’s interest to produce pdlets that meet
all federal guideines br urrestricted use. Howewer, the terms o the curent contract do
not vary the cost to MWRA based on biosolids contamination levels, even though
redudng this contamination is much more in the control of MWRA than NEFCo. In the
same way that residential pricing for wastewater services diluted the incentive for
residertial cusbmers t reduce wagr consumption, the NEB-Co contract terms have the
potential to reduce MWRA's incentive to implement source redudion for contaminants in
their solid residuals.

In this spediic exanple, a rumber of factors doinduce MWRA to act despie a
lack d slhort-term financial perdty for contanmination levels. Frst, there are regulatory
pressures to bring down metals contamination in biosolids (in this case, Pb and Mo). In
addtion, the NE-Co contract is relatively short (five yearss). Thus, ary new contract
would likely perdlize he Authority for contamination levels either direcly through
speciic provisions, or indirecty through higher bid prices oeral, ard prepaing for that
contractrebid requires that MWRA start trying to reduce metals loadings now.

Howewer, the gemra issue ©® a dspaity between slort-term ard long-term
pressures is common in many POTWSs, which is why it is worth mentioning here. In the
NEFCo exanple, MWRA staff noted that the reed b obtain a rew residuak managenent
contractwithin only afew years was anmportant addtional impetus © ersure that metals
loadings wee reduced sahat al biosolids et EPA "exceptonal qualty" stardards year
round. Many other utilities face a dipaity betweenstort- ard long-term pressues from
out-of-date NFDES pemits a captal infrastucture that is neaing capadiyy but that is far
more expersive o expard or replace hanit was b build in the first place. It isimportant
that POTW staff recaynize tow the curent situaion is likely to charge over time so they
can plan accadingly. As noted alove, chargesin user discharges can take years to
acheve, so adusiments t rate structures, outreach and monitoring/enforcenmen needto
occur well in advance of the new requirements if they are to be effective.

Summary

Escondido ard MWRA differ tremerdously in sze aml scge. While local
conditions dictate same of their issues bimportance uchas efiuert reusein Caifornia),
both face a nmber of smilar challenges in trying to balance pditical and economic
objectives. Both case sudies illustrate how improper price sgnals can distort the behavior
of dischargers in detimental ways, driving up btal POTW costs ard paentialy reducing
environmental qudity as well.  Similarly, both illustrate the difficulties that program
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managers face n trying to maintain both proper price sgnals amd a lusness fiendly
environment.

The exact issues in your POTW will lik ely differ from these two case examples.
Howewer, being awae d the typesof cost accainting ard budgetng issuesthat canarise
ard usng information on the ccsts o exsting distortions, canhelp you prioritize areasfor
immediate, medium-term, and long-term improvement.
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5. SUMMARY

Improved hudgetng ard cost accairting canbe an exremely powerful tool for POTW
managers. Across neaty ewvery aspectof the FOTW, understanding how paticular disctergers
ard discherges dive reament costs canimprove internal plaming, rate seting, ard the incertives
to reduce pdiution and peak ffows. This report has provided an overview of a number of usetll
tools to suppat the trrarsition to improved budgetng ard cost accaunting as well as detailed
examples of what pats of your operations could likely benefit. We hope you will cusomize these

examples to your own plants.

Implemerting improved budgetng ard cost accaurting will not be easy. The paints below

will hopefully help to keep the process in perspective:

Focus on the Longterm. Any single issue aga, once you begin to
address it, will uncover (or create) others in need of atention. The
implementation process will not always be smooth. Thus it is important
not to expect immediate benefits but to look for systematic gans in
understanding ard control over a 23 year peliod. Implemerting charges
(in rates for exanple) ater the rew system has idertified poblem areas
may also take some yeass. Patierce s important, but the rew appoaches
will make many changes passible that would be inconceivable without the
improved ability to identify and quantify cost drivers.

Focuson the Utility-Level. Systermatic charges n the nmethod used dr
cost accaunting ard budgetng camot be done within a sngle division, asit
is affeced ly, ard afects, most of the aher divisions in the erterprise.
Charges mred b be implemented acoss he FOTW, ard with the acive
support of top management.

Spend Adequate Time Focusing the Effort. New ccst accaurting ard
budgetng systens will ater the information that managers have to make
critical decsions for the agarizaion. The information that these sgtens
provide, and the format that they provide them in, will greatly influence the
management of the utility for many years. Spend sufficient time early in the
process ©® be sure the sytens arswer the quesbns that are most
important to you, ard provide da& in a u®ful format Be sure to get
feedback on these important questions from dl divisions and from dl levels
of the organization; the view from the utilit y director’s office is unlik ely to
convey all that is important.

Treat the Sygems as an Input to the Answer, Not the Answer | tself.
There is a temptation to take quantified dat asthe keyinput in a decsion.
Analytical tools help managers to sructure a problem; they still require
interpretation. Economically- optimal outcomes may need to be balanced
aganst tecmical or pdlitical constraints. Work with key staff to
understand how to interpret the rew cost accanting ard hbudgetng
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information sothat they canuse i to make better decsions without using it
unquestioningly.

Share Lessons Learned. Many firms have implemented the types of
budgetng ard cost accaunting systens desribed here.  Howewer, the
spediic challenges ad hurdles faced ly POTWs that try to do sowill lik ely
be quite different. Be willin g to ask questions of utilities who have moved
in this arera smner than you; you can lean much from them A
certralized forum (pethaps a speai area d EPA’s Ofice d Water Web
site or its PIPES hlletin board for water-related issues) in which to share
quesions ard advce a implementing improved budgetng amd cost
accounting might be extremely useful.

Be Flexible in How to Us the New hformation. If pdlitical realities
prevert you from increasng fees o the large Us diving your elevated
biosolids costs, the rew information on costs can nonetheless le very
useful in prioritizing the use of interna resources. The net result will still
be less pollution at lower cost.
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GLOSSARY AND ACRONYM DIRECTORY

activity cog pook - Accaurting groupings that sum al expertitures related to a paticular
organzaiord acivity, usedm anacivity-based csting appoach

activity-based cosing (ABC) - Cost accairting appioach that alocaes dl costs wihin an
organzaionto processesproducs, or projects an the kesis d the acivities that gererate those
codts. Sperling is grouped ly acivity, rather thandepatment asis often done.

AM SA - Assaiation of Metropolitan Sewerage Agerties, the rade asstaton of large, municipal
seweege ageoies.

average and peakdemand method - Method of alocaing capial infrastucture costs to systemuses
by assgning the baselne costs basedon awerage derand for sewices ad alocaing residual
costs, assured to be assaiated wih peak derand, based @ peak derand paterns.

benchmarking - A detailed conmparison of ones own products or processes to tlose of other
competitors a sewvice poviders o idertify averues or improvement.

capital budgeing - Process § which the FOTW assessesig-term captal needs,ard esimates the
costs ard benefits of patticular captal acqustions. An important agpectof captal budgetng is
the assessant of the full amualized cats d captal sewvices fom paticular plart or equpmert
investments.

coincident demand method - Approachused ¢ alocae capial costs © uses basedon their denand
for systemcapady during the systerris peak paod.

cost accownting - Processby which costs are alocakd © spedic produck or sewices so lat
managers canbetter assessdw therr costs vary basedon different acivities.

crosssubsgdies - Pricing or fee sgtens that charge ane chss @ uses a celtain acivities lessthanthe
realcost of providing sewvice. Gererdly, crosssulsdies ae financed trough higher charges
on other corsumers.  Cross-subsidies are independent of whether a utility mests its overal
revenue requirement, ard tend to exst in regulated narkets nore often than in caompetitive
Ores.

debottlenecking - Bottlerecks n a phrt are the "weaklinks" in producton (or wase water treatnent)
where capady is congtrained, preverting an increased mducion or treament capadiy.
Delottlerecking is the process bidertifying ard recifying these cograints.

dir ect discharger - Indugry with anEPA NPDES pemit alowing it to discharge wase wagr direcly
to a iver or sreamrather thanhaving to senl it to a sewage¢atment plart.

FOG - Fats, Oll, ard Grease dictarges nto the sewesystem Term is appled to both cooking al ard
petroleumbased producs.

HARRF - Hale Avenue Resource Recovery Fecllity, the wastewater trestment plant in Escondido,
CA.

historical cogs - Measuenert of the actial cost to install infrastucture. Historical costs, asoppased
to replacenert costs, are often usedas a bsis for pricing wasewaer sewices ad seting
revenue reguirements.



I/l - Inflow ard Infiltration Infiltration includes gound or surface waters ertering the collecion
systemthroughphysical dekects n cdlecion systtmsuchas cacked es,detriorated pints,
or poor congtruction Inflow includes flow ertering the cdlecion system from sunp punps,
crosseonneciors, leaking tide gags, manhole covers or other nonwastwaer saurce.

IJAs - Interjurisdictiondl agreenerts, the legaly-binding contracs nunicipaities sgn with eachother
governing stared sevices,suchas wastwager treatment.

indir ect discharger - Firms disclarging wase water to a sewageréatment plart rather than directy
to a iver or stream Indirectdischargers ae regulated ly the receving POTW.

U - Industrial Users. Refers to industries discharging to the municipa sewerage system.
lateral lines - Smaler, peipheral sewellines n wase wagr cdlecion system
LM SD - Louisville and Jefferson County Metropolitan Sewer Didtrict.

life-cycle costing - Process b ewvaluaing not orly the drect costs d providing a productor sewice,
but costs throughout the ife<cycle. This would include suchfacors as the enviromrmerta
impact of producig the pioductard the cat of disposal.

minimum size rule - Used b alocake nfrastucture shared ty many uses, the mnimum cost rule
assures that the mnimum capadyy (plus a saity margin) neededd seve astardard useris a
joint cost, ard the ncrenmentd costs keyond that level should be borme by the sulset of uses
requiring the lerger capadiy.

MW RA - Massachsets Water Resaurce Authority, the oversight body for water ard wasewater
sewices br 45 canmunities n the Boston area.

noncoincident demand method - Approachused ¢ alocak the casts d captal infrastucture anong
uses basedon the peakdenand for the system for eachindividual large systemuser Often
used wieninfrastucture sizing is driven by cusbmer rather than system peaks suchas n the
gze of laterd collection lines.

NPDES - Natiord Pollutant Discharge Elimination System, used by the Environmenta Protection
Agercy to track dsclarges b the retion's water bodies.

peak leveling - The needfor wasewaer callecion, storage,ard treaiment capadiy is driven by peak
denmand. Peak kveling uses a ariety of market ard outreachappoaches b reduce he peak
sumges,thereby defrring the reed br addtional capadiy.

POTW - Publicly Owred Treaiment Work, wasewaer treaiment plarts owned by the pultic secor.

process mapping - Systens tracking of physical processeskey task flows, ard information flows
within an organizaion Process rgoping is used © improve estmates of the real cost of a
particular organizational function and to identify ways to sreamline organizational processes.

replacenent cost - Cost to replace eisting captal infrastucture at todays prices. Repbcenert costs
canbe lower than historical costs (e.g., if technical improvements have reduced be casts o
new equipmert) or higher than historical costs (e.g., if labor costs, interest rates, or sting caosts
have risen).

resource or shadow pricing - Linear algelyaic aralytic appoach that estmates the cost to a
producion objecive (@ereraly profit) from a scatity of a paticular input or resaurce.



TRAC - Toxic Reduction and Cortrol Department, the divison administering MWRA's industrial
pretreatment program.

trunk lines - Large, certral sewerlines n a wase watr cdlecion system

unbundling - Process of disaggregating the various services provided by a utilit y such as wastewater
collection, biling, ssormwater cortrol, to be sure that the price of eachsewrice accuately

reflects the cog of providing it. Unbundling tends to remove many cross-subsidies that exist
within the curent pricing structure.

WWT P - Wastewaer Treament Plart.
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Appendix
Memo From Water Quality Association Regarding Automatic Water Softeners

To: WQA Manufacturers
California Retailer Members
Interested Parties

From: Carlyn Meyer
Director Public Affairs

Date:  May 27,1897

Re: Recent Court Decisions

This fact sheet is intended to answer the questions most commenly asked of WQA about recent court decisions in
Califomia.

Status of California Lawsuifs:

As most of you know, the 4" appellate district court in San Diego recently decided in favor of WQA regarding Iecal
water softener bans. The appeal court agreed with a lower court ruiing that overtumed the Escondido softener ban
imposed in 1991.

We now have two published and certified court decisions, one from the 27 appellate district court, the other from the
4t appellate district court. The California Supreme Court refused to hear the case, thereby letting the appellate
decisions stand. These decisions are, therefore, precedents that ali California fower courts are cbliged to follow.

The appeal court's decision ends six years of WQA litigation over softener bans.

Scope of Court Rulings:

When WQA first filed in Escondido, we had anticipated that all bans befare 1978 were “grand-fathered” into the
California Health and Safety Code. The courts ruled that they are not. Therefore, these old bans are subject to the
same interpretation of the law as Escondido and Santa Maria. This means alt Cafifornia residential softener bans are

unenforceabie.
According to WQA attomey Ladd Bedford of McQuaid, Metzler, McCormick and Van Zandt:

“With respect to those local ordinances stilt on the bocks in Califomia, these two published appellate
decisions create binding Jegal precedent. As a consequence, any trial court considering these local
ordinances would be bound to follow these appeliate decisions and conclude that locaf ordinances banning
or unduly restricting residential automatic water softeners which comply with state standards, are void and

vnenforceable.”

Can Automatic Water Sofieners Now Be Sold in Previously Restricted Areas throughout California?

The courts have said yes, as long as they meet a 2850 grains of hardness-removed/pound of sait used efficiency rating
and pravided other requirements of the State Health and Safety Code Section 11678.5 are mel. Be sure you also
observe the laws of your local jurisdiction, including pulling permits.

A significant number of Cafffornia cities experience abave—avemge tevels of salts in their source and wastewalers.
Especially when they are pressured by the Regmnal Water Quality Control Boards to achieve waste discharge
standards, this is a difficult problem for them. Accordmgiy, In help address this problem, WQA recommends selling
only h:gh eﬂiaency DIR equipment in Callfomla

We should work with focal officials and other mdustnes 1o help mitigate these problemns. We can help by seliing only
h[gh efficiency equipment and educating consumers f prupeﬂl)«r maintain their water softeners so that units remain
- efficient throughout their useful lives. . .
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How will focal officials respond to sales of softenars in areas that were once restricted?

This depends on the situation, but few will welcome the court decision with open arms. Some officials will accept the
ruling as state faw. A couple of cities are already moving to reverse bans. However, even if a city does rot officially ift
a ban, the court decisions say those bans cannot be enforced. '

Some agencies will understand that salinity probiems are larger than water softeners and require much more
comprehensive water and wastewater management programs to resolve. Others will be skeptical and challenge
companies selling in their area. St others will want legal praof or to consuit with their respective city attorney. A lot
depends on how much local officials have followed the court case or how big the salinity problem is in their source

water.

It is extremely important that you educate your local officials. Explain the softening process, especially advances in
technology since the bans were first imposed in the 1960s and 1970s. It can go a long way fowards building an
understanding with agencies with which you have contact day in and day out.

Remember that the reaction of 2 local inspector or lower leve! staff person does not necessarily reflect the official
position of a city. Be advised that - in dealing with this issue — you should talk directly with the Director of Public
Works, the City Attomey or ather responsible local official. They should know about the lawsuit decisions. if not,
provide them with a copy of the Heaith and Safety Code and the appellate court decision itsedf.

Expect strict enforcement of rules regarding permits, installation specifications, advertising, the *3-day” cooling off
period, etc. And be prepared to respond to any negative consumer information campaign on the part of a city or water
district. There is nothing in the law that prohibits a local agency from *educating” consumers about softener brine and
the local agency’s position on softeners. (They cannot, of course, lie and misiead or say softeners are illegal )

How will state agencies react {o the court decisions?

Several state agency associations have already sponsored a “spot bill” {or *sheil bill"} in the California Senate {SB
360). These inciude the Association of Califomia Water Agencies, the Association of California Sanitation Agencies,
the League of Cities, and the Water Reuse Association. The bill's language is harmless at this time; however, it was
introduced as a way to reserve space on the legislative calendar for a future amendment to include language that could
be detrimentat o the industry. Although we have assurances from the bill's author that he would not add such
fanguage, we can't rest on that promise alcne.

WQA is poised to respond to any legistation that may be introduced by opponents fo our lawsuit wins. We have kept
key legislators abreast of developments in the fawsuit and have alerted them to our inferests in the issue. WQA's
position also has support from many sizable end-user groups, such as those representing hotels, restayrants,
laundries and hospitals. .

We have made it clear that the indusfry could support legisiation mniajnin;g'tbugher standards than what presently
exists in state law but which meet current industry capabilities (DIR, 3350 grains removed), provided local jurisdictions
are not given the authority to ban products.

The water and sanitation agencies will continue to portray their poéiﬁon as serving the public good. However, many
legisiators have tax-paying constituencies who wouid suffer if__they_ were prohibited from using softeners.
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Other issues that may be raised

Q: Can a private homeowners association ban water softeners as part of its covenant?

A They may be abie to, depending upon how the covenant is written. Condominium assaciation agreements are
more or less confracts entered into voluntarily by private citizens.

Q: What if my local officials say they are banning brine discharge under the sewer laws, nat water softeners
perse?

A: Several districts have brought this up. It may be a way 1o circumvent the court decisions. However, a district
cannot single out water softeners. It would be in violation of state law.

Q: My city says that the Regional Water Quality Control Board bans water softeners,
A: This is nonsense. The Regional Water Quality Control Board sets standards for municipal sewage treatment
plants. Some cities believe that if they are in violation of those discharge standards setting TDS limits, it gives them

the right to ban water softeners. it does not. Plus, the Regional Water Quality Controt Board does not have the power
itself to ban water softeners or even to tell cities what specific actions to take to comply with board-issued standards.

Neither do the State Water Resources Control Board or the EPA.

To receive a copy of the appellate court decision or the Califomiz Health and Safety Code, fax your request to WQA at
630-505-8637.

CAMfal
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